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FOREWORD. 


This departmental hand-book, prepared by Dr. S. C. Roy, 
is intended for use by the Observers at second and third class 
observatories in India. The first four chapters should be very 
carefully read by each Observer and the instructions contained 
therein should bo followed strictly in the daily observational 
work. The Meteorological Department will be glad to explain 
to the Observer any Instructions that are not clear to him. Ho 
should also take every opportunity to discuss all doubtful points 
in the book with an Inspector when one visits his station. 

This hand-book and the departmental cloud atlas together 
replace the old “ Iiistrtictions to Observers ”, which Is now 
out of print. 

C. W. 11. NORMAND, 

May, 1930. Director General of Observatories. 

FOREWORD TO THE SECOND EDITION. 

A now edition of this hand-book is needed to meet demands 
from outside the department and the opportunity has been 
taken dopartmontally to revise several portions of the text and 
to bring the Instructions generally up to date. 

I*oona, O. W. B. NORMAND, 

December, 1933. Director General of Observatories. 
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CHAPTER 1. 

INTRODUCTORY REMARKS, 

1. GLASSIFICATION OP OBSKRVATORIKS,— Tlio Observatories 
of the India Meteorological Dcipartmoiit arc of 4 classes : — 

(«) First Class observatorie,s arc j)rovi(lcfl with eye-reading and 
self-recording instruments. 

(6) Second Class ob8crvutori(‘.s arc furnished only with eye-read- 
ing instruments. Regular observations are taken twice 
daily and telegraphed to the different forecasting centres. 

(c) Third Class observatories have the same instrumental equip, 
meat as the second class oikw, b\it observations are talccn. 
only once a day and tolegi‘aj)hcd to the different fo]:ocasting 
centres. 

{cl) Other observatories are <5itlior less eqnippotl or are nob rd- 
qnirod to tolograpli the observations. 

Tlio majority of th(5 Indian observatories belong to the scicond or 
the third class and it is (Jiiefty for those observatories that this hand- 
book is intended. 

2. INSTRUMENTAL EQUIPMENT.—Tho basic instrumental equip- 
ment of a second or third class station is : — 

(I) Mercury barojnetor. 

(ii) Four tUormomoters — ^Djy bulb, Wot bulb, Maximum and 

Minimum fixed insklc the Stevenson screen, 

(iii) Raingaugo and Measure Griass. 

(iv) Wind Instruments — Wiiidvauo and Anemometer. 

(v) ObH(3rvatoTy Watch. 

3. METEOROLOGICAL ELEMENTS.— The meteorological olomonts 
which are to bo observed at a second or third class station are stated 
below ; — 

(i) Barometric pressure, that is, the pressure of the air ob- 

served with tlio barometer. 

(ii) Dry bulb temperature, that is, the temperature of the air 

inside the Stevenson screen at the time of observation. 
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(iii) Wet bulb temperature, which gives, iu conjunction with 

the dry bulb temj)ernturc, the humidity of the air. 

(iv) Maximum temperature, that is, the higliest temperature 

reached by the air inside the soreon since the last sotting 
of the maximum thermometer. 

(v) Minimum temperature, that is, the lowest teinporature 

rcaehed hy the air inside fclio screen sincic the last sotting 
of the minimum thermometer. 

(vi) Amount of rain fallen between successive observations. 

(vii) Direction and forcjo of wind given by the Windvano and the 

Anemometer readings respectively. 

(viii) Visibility obtained by the observation of the ‘ visibility 
land marks 

(ix) Amounts and forms of cloud and their directions of movo- 

mont. 

(x) Oharaoter of tlie weather since last observation and at the 

time of observatiion. 

(xl) State of sea and swell (coast stations) or of ground (inland 
stations). 

4. HOURS OF OnSERVATIONS.— 

(1) Regular hours of observations at tlio second class stations .. 
are 8 his. local time and J.7 hrs. Indian Standard Time 
(I.S.T.). At third class stations regular observations are 
taken only at 8 hrs. local time. 

(ii) Extra Observations may bo requisitioned at any hour by 
the various forecasting oontrea, The standard of time 
adopted for the spooial observations is always Indian or 
Burma Standard Time. 

NOTE. — ‘ Indian Standard Time ' Is exactly DJ hours ahead of Greenwich 
Moan Time and is the time oorrospoiiding to long. 82^®. It is tlistributed daily 
by tolograpli lino from tlio Aiipore Obsorvatory and is kept at all Railways, and 
Post and Tologmph Ofiioos. » Burma Standard Time ' is 6J- hours ahead of 
Groonwioh Mean Timo or one hour ahead of ‘Indian Standard Time’. The 
clock or the watch that regulates the obsravations nmsb bo compared every clay 
with the clocks of the Post and Telegraph Olfloe. 

5. ORDER OF OBSERVATIONS.:— Tho barometer should bo sot 
and read exactly at the stoted. hours of observations, porreot to, a 
minute, The theimomoters shpildd be read next, in- dry 
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bulb, wet bulb, maximum and minimum. Observations of the otlier 
elements slibulcl tlum follow the order, rainfall, wind, visibility, cloud, 
weather and state of sea or ground. 

6. OBSERVER'S DUTIES.— The routine dutic.s of an Observer are 

(i) To mak<i regular and careful observations ‘punctually ai- the 

pi'esoribed lioura of observations. 

(ii) To nolle the gonoral cliaraeter of the weather not only at the 

fixed liours of observations, but throughout the day, and 
to record any umisiuil or renuirkablc weather phenomenon 
with the time of its ocourrcncc. 

(iii) To coinpare each morning the readings of the maximum and 

minimum tliornioinctcrs with that of the dry bulb thermo- 
motor after sotting them. 

(iv) To prepare and despatch tl\c weather telegram; marked ‘ XW 

to the different forecasting centres, mmediaiely after the 
observations are taken. 

(v) To send out, promptl)', heavy rainfall telegrams to the 

various olFicers on the warning list, 

(vi) To take extra observations whenever roquisitionod by 

any forecasting centre, and telegraph these obsorvatious 
‘ XW ’ or ‘ XXW as asked for. 

(vii) To copy in ink, each day’s observations into tlio Mmlhly 

MMeorological Uegislo' the ncM day and to maintain the 
Weather Diary regularly. 

(viii) To post the Monthly Mele.orologicMl Uegislcr and Weather Diaty, 
together .with tlio carbon copioij of woathoj' telegrams of 
each month, bo the controlling Meteorological Oflioc*. before 
the 4th of the succeeding month. 

(ix) To post to the controlling Meteorological Oifioo the Pocket 

Register, in. a separate cover, within a day. or two of tlio 
despatch of tlio corresponding Monthly Meteorological Ro- 
giato]' and Weather Diary. 

(x) To prepare yearly returns of the stock of instruments and 

forward tlicm to the Meteorological Hoad Quarters, l^ooua, 
as soon after the Isfc April as possible. 

(xi) To keep the instruments dean and free from dust, 

(xii) To provide a competent Deputy Observer to take observa- 

tions in his absence. 
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(xiii) To notify fco the controlling Meteorological Oilico permanent 
changes of (^serversHps togetlicr with the ‘ charge list ’ of 
instruments, etc., on preacribwl forms. 

NOTIC, — TJia regitlar observer should train the deputy observer Ihoroughly. Jf 
the deputy observer is inefficient, the chances are Ihnl his mislakcs roill be cotniled 
aguinsL the regular ohsen^r. 

7. GltNERAL INSTRUCTIONS REGARDING OBSERVATIONS— 

(i) Punctuality : Punctuality is a matter of great imiiortanco 

in jnaking meteorological oh.scrvation.s. The Observer should 
take great care to ensure that the clock or the watch by 
which lie is guided, keeps correct Indian or Burma Standard 
Time or Greenwich Mean Time as iho case may be. 

To avoid delay and irregularity he should make it his business 
to bo ready near the barometer a few minutes before the 
pvoaorihed time of observations. The Observer should record 
in the Pochcl Itegislei- the exael hours and minutes at which 
the Imromotor is read. Kc should understand that it is a 
dotcciablo deception to put on permanent record tho read- 
ing of a barometer at, say, 8 h. ID m. as the reading at 8 h. 

(ii) Honesty : Kvery observation should be recorded honestly 

as read. In cases of doubt tho observations should bo 
repeated twice or thrice, until tho observer is satisfied. If 
any observations arc nob taken, tho spaces in tho Poohet 
Pegisler allotted for them should bo left blank. Tho reason 
for the omission of ireodings must, however, bo clearly stated. 
In no case, should concocted figures bo inserted subsequently. 

(iii) Immediate Entry, of Observations : Each observation must 

bo written down in tho Pooket Bogistor immediately after it 
is taken. Tho Toadings should never bo jotted down oni 
sorapB of paper with tho intention of copying them later on. I 

(iv) Chock on Entry : Check each observation after noting it 

down in the Pooket Register to make sm:o that no mistake 
has boon made. 

8. general INSTRUCTIONS FOR THE CARE OF INSTRUMENTS- 

(i) The positions of the iusfcrumonts must never be changed, 

except under orders from tlio Motooi^ological Department. 

(ii) 'When an instrument is out of order and tho Observer is un- 

able to remedy its defect, tho Meteorological Hoad Quarters, 
Poona, should be informed immediately. 
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(iii) Unscivioeablo instruments alipuld in no case bo thrown away 

by the Observer without the preoiotis approval of the con- 
trolling Meteorological Office. 

(iv) The barometer is a very dclicato instrument and must bo 

handled with great care. The Observer should in no drown- 
fitances try to remedy any defect found in a barometer with- 
out pi;ovious instructions from the eontrolling Meteorologi- 
cal Office. 

(v) The bottle attached to the wet bulb thermometer must always 

be filled with rain or distilled water. Tlio muslin and tlnead 
should bo renewed once a Jorlnight in fine wealhc)\ once a 
week in dusty weather, and immediately after a duststorm. 

(vi) Wind instruments should bo cleaned and oiled at least once a 

fortnight in dusty weather and once a month in the rainy season. 

(vii) Tall grass or shrubs should not bo allowed to grow round the 

llaingaugo ns these would vitiate its exposure. 


CHAPTER IL 

INSTRUMENTAL OBSERVATIONS AND THE CARE OF 
INSTRUMENTS. 

9. INSTRUCTIONS FOR SETTING AND READING THE BARO- 
METER. — d'hero are two types of barometers in use known as the 
Fortin barometer and the Kew pattern barometer. Those are 
described in Section 34. 

The mode of setting and reading a Fortin barometer is as follows 

(i) Attached Thermometer : Read the thcrmomotoi^ attached 

to the barometer to the nearest dogroo, a minute or so before 
the timcj specified for tho baroraotor observation, and enter 
the reading in ooliimn 3 of iW Pocket liegisler. This should 
bo clone first because the Observer’s prosonoo near tho in- 
strumeni; is likely to heat the attached thermometer mo].‘o 
quickly than tho mercury ii/ the barometer tube. 

(ii) Gently tap tho cistern and the tube of tho instrument two 

or throe times with tlie of the fingers to prevent tho 
mercury from adiiering tP the glass. 


/ 
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(iii) Setting of the mercury surface In the cistern : Raise 

tlio surface of the mercury in fclio cistern by screwing up 
the plunger at tJie base until the top of the ivory j}oint just 
touches its image in the clean mercury surface. If the ivory 
point appears to press clown upon the mercury surface and 
to form a little cup-liko hollow, lower th(^ mercury surface 
by unscrewing the plunger and then ro-adjust the mercury 
level by screwing up the ])lunger very slowly until th(3 tip 
of the ivory point and its image just meet. 

(iv) Setting of the Vernier ; Adjust the vernier by moans of 

the milled-heacl screw on the right hand side till its lower 
edge is a ta)\gent to the convex top of the raeroury oolumn, 
ic., the fro)it and back edges of tlie vernier and the top of 
the meremy column must all lie in the same straight line. 
This can only bo ascertained if the eye of the Ohsmer ia al 
the same level as the topmost point of the mercury columi. 
Thus when the vernier is correctly set the appearance of 
the top of the mercury and the voriiicr will be as in Rig. 1. 
If the vernier appears to out off part of the mercury as in 
Rig. 2, then it has boon sot too low, and if the appearanoo 
is as ill' Rig. 3, then the vernier has been aot too high. 




Fig. 3. 


TOO HIQH. 


A good plan for setting the yerniM is as follows Rirst place the 
vernier intentionally too high, so that a light space can be seen between 
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tlie vernier and the top of tlic mercury column. Then lower the vernier 
very gradually so that this light space becomes less and less, and even- 
tually the lowe)' edge of ihe vernier just toiiclm the highest point of the 
mermij'y column. No light space must bo visible from any i^osition of 
the eye between the edge of the vorniei* and the highest point of the 
curved mercury surface, biit with the eye at tlu! correct level {see Fig. 1) 
the bnghi triangles on each side should appe/ir as large as possible. 

(v) Reading the Scale and tlic Vernier : The fixed scale on 
the right of the vernier is graduated to 0*050 of an inch. 
First note hetwoon which two graduations the top of the 
mercury column stands and record the lower one. Tims in 
Fig, 1 the mercury top lies between 29*950" and 30*000" 
and lienco the reading on the fixed scale should bo taken as 
29*950". Thou look along the vernier and 8(ie which of its 
linos most nearly coincides with a line on the fixed scale. 
Each division marked by figures 1, 2, 3, etc., on tlio vornior 
is equal to *010" and each sub-division between the figuroa 
is equal to -002". In Fig. 1 the third lino above S of the ver- 
nier is continuous with a lino on the fixed scale. Tlio 
number 3 corresponds to *030" and tlio third sub-division 
oorrosponcls to (3x0*002") =*006". Thus in the foregoing 
example {see Fig. 1), 

Reading on soalo ..... 20*060" 

Reading on Vornior . 

Actual reading 20*080" 


(vi) Eutci,' in oolumn 4- of flio Pocket Register the actual reading 
of the barometer thus obtained. 

(viij Chock the reading. after entering it in the Poohet Register by 
making a fresh sotting. Bo vor)' careful to avoid errors of 
■06", i.e.i error in counting the number of divisions on the 
fixed scale. If the vernier has a small bit projecting at the 
corner of its lower edge, care sJiould be taken f:o road the 
fixed scale where the zero lino (and not the projecting end) 
of the vernier moots the scale ; ofchorwiso errors of the order 
of *05" may bo committed. 


•080" 

* 000 " 
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(viii) After oiioli obHcrvatiou iinscrow the ])lungor in tlio cistoini so 
as to leave tlio mcrouiy surfaoo well holow the ivory 
point. If tliis is not done the nier(iury and i;lie ivory 
point will become dirty by jn’olonged eontneb with eaoli 
other. 

If the barometer is of the Kew pattern, no adjustment of the 
cisbiirn has to bo imdc, otherwise tlu5 instrument is set and 
read exactly as tiro Fortin. 

10. BAllOMETHrC OORUEGTION AND REDUCTION.— Tlui baro- 
meter reading has to be (a) coiTcotcd for index error (f.e., an error iu- 
licront in the instrument) anti temperature, and (6) reduced to standard 
gravity at latitude tlJ5“ and mean .sea. level. A Barometer Correction 
Card is supplied to each station to enable its Observer to apply 
oorroctions {«) and reduction (b). A apecimon card of tins type is 
reproduced on tlio next jiago. 

The ooiTcction is to bo added or subtracted aooording as the sign at 
the head of table is -{- or — , Tlio temperature of the Attaohod Tliermo- 
inoter inust bo used always in Table A and Ory Bulb temperature in 
Table B. The following example will servo to illustrate the use of tho 
oai'd j — 


Station XY'A ]}ar No. t)C3. 


Attaohod thormomotor 

Dry bulb thorraoinotor (Index oorrootibn applied) 
Bai'oinotor ns road (oolumn d of tho pookot roglator) . 
Index error (u« given on the top of tho card) . 

TJio tomporaturo oori'ootion corroaponding to attaohod 
thormomotor 02® and baroinoter reading 30'0 (from 

Table A) 

baromotor oorrootod for index error and tompora- 

tui'o . . . ■ 

Enter thoroforo 29*803 in oolumn 6 of tho pookot 
I'ogistor, 

Reduotiou to latitude 46® and mean aoa lovol oorro- 
spondingto dry bulb tomporaturo 06“ and oorrootod 

baromotor 29'9 ('j?abIo B) 

baromotor corrected for index error and tompora- 
turo and roducod to latitUdWiie® and aba level 
Entor 30‘272 in column 8 of the, pookot roglater, 


02 ® 

06® 

20-030 

-i-018 


—001 


20-868 


+•400 


30-278 



Specimen Barometer Correction Card. 

StationXYZ Lat. 30= 12'. Long. 71^ 31'. 
Height above iL S. Jj- 420 feet. 

Bar. 2<o. Casella Fortin 953- Index error 4-018. 
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n. CARE OF THE HAROMETER— 

(i) Great oaro must be exercised ia liandling tlio barometer. Wlion 

touching the instrument care slioukl bo talcen not io displace 
it from the verUcal. 

(ii) The instrument should be lightly dusted every day with ii 

small soft brush. It should never bo rubbed with cloth. 

(iii) The chief dohsots to which mercury baromotcu’s are subject 

arc (1) the entry of air into the spiicje idiovo tluj mercury 
and (2) some mechanical defect of the vtu’nior-head or plunger 
screw, (f the baromoter is found in any way .defective, the 
matte]? should b(; imm(Kliat(dy reported to the controlling 
Meteorological Ollico by telegram. The Observer should, in 
no case lo remedy the defect himself unless specially in- 
ducted to do so. 

(iv) A barometer is so placed tliat tlierc is always good light for 

sotting and reading the instrument but the sun should not 
shiuo on it directly. If the iustruiuciit ia found to be ex- 
l) 08 od to the direct rays of the sun at any lioiir of tlio day, 
this fact should bo intimated to the controlling Motooro- 
logical OlHoo. 

(v) "When taking special observatiojis in the night, or if the natural 

illumination is insiifliciont to sot the baromoter during tlie 
day-time, ilhimiiiato the instrument with the lamp supplied 
to you. Do not place a liglited match or otlior naked light 
, behind the instrument, as tins frequently leads to very in- 

accurate sotting. 

12. INSTRUCTIONS FOR READING THERMOMETERS.— The four 
thormomotoi’s, dry, bulb, wet bulb, maximum and minimum, are ex- 
posed in a shelter of approved pattern called the Stevenson screen 
(see Section 35, page 60). 

Hours of Reading and Sotting.—The dry and the wot bulb 
thormomotoi's are to bo road at each observation immediately after 
taking the barometer reading, but the maximum and minimum tliormo- 
meters are to bo read ,and 'Set bnly. once in 21 hours at the time of 
the (8 a.m Jposil tnraq). - 
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T!ie following instructions sliould be followed carefully in talcing 
Ibermomotor readings : — 

(i) Order of Reading. — Having let down the door of tlie Steven- 

son mvQQi\ first read the dry bulb and the wet bulb tliermo- 
raetors as quiclchf as is consistent with accuracy, so that 
they may not be heated by the presence of your body or 
by your breathing dirootly on the bulbs. Then read the 
maximum and the minimum thermometers. 

(ii) What to observe. — ^In the case of the dry bulb, the wet bulb 

and the maximum thermometers observe the position of 
the end of the mercury column (see Rig. 4.) ; but in the case 
of the minimum thermometer note the position of the end 
of the diimb'l)cll-sliapcd index furthest from the bulb {see 
Rig. 5). 

Read here 

80'“ 8'?8 90“ 

BULB END 

Fjo.4 Mercury Thermometer. 


eULB END 

Fig. 5 Minimum Thermometer 

(iii) Degree of accuracy.— Rood all the thermometers to the 

nearest tenth of a degree. This can he clone by dividing 
mentally one degree into ten equal parts. Always use the 
graduations etched on the glass stem of the ihemometm and 
not the bold graduations on the porcelain or metal opiate on 
wldoh the thermometer is mw-nled, 

(iv) Sighting Error.—While taking a reading make sure that 

the straight line joining your eye to the end of the mercury 
column (or index in the case of minimum) is at right angles 
to the length of the column, Errors due to wrong sighting 

B 


Road hero 

70'* li'Z 80® 
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may erfy amount to as much as .5 of a dogxoo. (See 

mg. 6 .) 



FIG. 6. SIGHTING ERROR. 


(v) Eiitry--Bnter each leading in the appropriate eolnmu oE 

the Pocket Register immediatdy after it is talcen. 

(vi) Check.— After making the entry verify if the whole number 

of degrees has been read oorreotly. Mistakes of ten or five 
whole degrees are sometimes made through not verifying 
the readings. The bold graduations on the thermometer 
mount are of help in this oohneotipn. 

' (vii) Setting.“A3 soon as the readings of the maTcimum and the 
TYii niTTinm thermometers have been noted and ohooked, set 
the thermometers : ready for the next day's observations 
(s«e Sections V 

(Yiii) Test 

^iread of 
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index oi: tlie mimmum thermometer furthest from the bulb 
should indicate the same temperature as the dry bulb after 
instrumental correction. This chech: (see Section. 17) must 
bo applied daily at the time of morning observations and 
the test readings entered in the appropriate columns of the 
Poolcet Register. 

(ix) Examination of wet bulb.— After setting the maximum 
and the minimum thermometers and noting down the test 
readings, examine the muslin and the wich of the wet bulb 
and fill Us hoilh with water. Then close the door of the 
Stevenson screen. 

NOTE. — Whe.n obaervinff hyatlijicial Kghlt lake care not to heal the thermometer 
hulha with the lamp. 


13. MOUNTING OF THE WET BULB THERMOMETER AND ITS 

CARE. The dry bulb and the wot bulb thermometers are precisely alilce 

and liavo usually small bulbs which may bo round or cylindrical, ihe 
bulb of the latter is always kept wet by means of a muslm sheath fed 
by water from a bottle through a wick. 


(i) Mounting of the wet bulb thermometer.— The general 
arrtingetnont of the thermometer . wick and the water vessel is shown 
iuEig. 7. 

The bulb of the thermometer should bo covered with only one fold 
of thin and soft muslin supplied by the Meteorological Department. 
The muslin should be washed in boiling water to remove all the starch. 
If the bulb is round, cut a circular piece of muslin of about inch 
diameter and make a sort of bag out of it by pulling the fringes round 
the tip of a finger. Eor a cylindrical bulb take a rectangular piece 
and shape it in, the form of a close-fitting sewn jacket. Then tie the 
muslin sheath round the neck of the bulb by a piece of thread. See 
that the muslin is stretched smoothly on tlie bulb. After fixmg the 
muslin, trim its edges carefully with a pair of scissors so that all super 
lluouB muslin with its loose ends is cut ofi ; but take care that the muslm 
extends at least X/lOth of an inch up the stem above the bulb. 

Eor the tvicic, take four strands of darning cotton and loop them 
yopnd the neck of the bulb over the in the form of a noose 
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(see l?ig. 7) so tliat eight ends hang down into the bottle of water. Take 
care ]\ot to fasten the wick too tight round the nook of the bulb, 
circulation of the water along the strands will bo checked at this point. 



FIG. 7. MOUNTING QF WET-BULB THERMOMETER. 

The bottle must be placed a little on one side of the wet bulb away 
from the dry bulb and dircclig below the wet bulb ; otherwise the 
thermometer may read too liigli. The part of the wick exposed to tlio 
air should be about four to six inches in length and must dip into the 
bottle without forming Ipdps. If the wiok is allowed to hang in a loop, 
water will dip, down from.;, the lowosh poin,t;;pf;!;tho lopp and the bottle 
will ^oon be emptied, 
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wick cover tlio bulb, for fclicro sliould bo iiofcliing to\ioliing tlio bulb 
but muslin. 

(ii) Caro of the wet bulb thermometer. — The bottle must 
always bo kept freo from clirb and filled with clean water, l^or this 
purpose tlio observer should store up rain-water in woll-corkcd bottles. 
If for any reason the stock of rain-water is cxhaustctl and ordinary 
water has to be used, it must lie well boiled, and then left for a few days 
to allow all its impurities to settle down. Tlio use of ordinary water 
unless distilled or boiled causes a coating of hard crust on the bulb of 
the thermometer tlius molfing its readings entirely unreliable. If a 
white deposit appears on the bulb of the thermometer, it should bo 
removed by rubbing tlie bulb with vinegar or lemon jiiioo, If the crust 
is thick dilute nitric acid should bo used. 

]3oth muslin and cotton must always bo kept clean and free from 
dust and grease. They should therefore be renewed once a foHnigU 
in fine woatho].’, once a week in dusty weather and immediately after a 
duststorm. 

(iii) Management of wet bulb during Frost .—'Whon the reading 
of the wet bulb thermometer is below 32®F, the freezing of the water 
on the wick outs off the supply of moisture to the muslin. In this case, 
wot tlio muslin with ice-cold water by means of a feather about half 
an hour before tho time of observation. If the wind is strong repeat 
tlio wotting 01100 or twice until a thin fi)m of ice forms on tho muslin. 
Wait until tho reading of tho wot bulb falls below that of tho dry bulb 
and no further fall of temperature is notiooablG. Then take the. read- 
ing. During prolonged frost, if the bulb has already a thin coating 
of ice from tho previous observation, it is not' necessary to renew tho 
ice coating in later observations. 

NOTE.— Boforo taking a i-ewHng of bho wot bulb tliormoinotov always make 
Buro that it is properly welted. In warm dry woathor water ovaporatos rapidly 
from tho wiok and thoro is tho danger of tho muslin being loft dry, On tho otlior 
hand In damp cold woathor, too muoh water may ooUoot on tho muslin and ovon 
drip down from tho bulb. Both thoHO dofeoto make tho rending of tho wot bulb 
thormomotor too high} they sliould bo avoided by adjusting tho length of tho 
wlok oxpoBod to air. 

14. SETTING OP THE MAXIMUM THERMOMETER.— The bore in 
the stem of the Maximum Thermometer is made oxtromoly flue near 
tho neck of tho bulb. Whon the temperature of tho air rises, the mor- 
oury in tho tliormomotor expands and forces its way into tho stem past 


16 


tliis constiiotion ; but wlien the bulb cools, none of tlio moi'cnry above 
tlie constiiotion can get bade into the bulb and the length of tho iner- 
cuiy thread remains just tho same as it was when tho bulb was waianest. 
The end of the meroiiry thread fiu'thest from the bulb thus registers the 
maximum temperature reached. 

To set the tliermometer remove it from its supports and grasp (see 
Fig. 8) the upper end of its wooden mount keeping tho hulb end doivn- 
wards^ and talking care not to bring any pressure on. the thermometer 
stem so as to bredc it. Then stretch out the arm and swing down the 
instrument tniaJcly towards the feet describing a circular path in the air 
(as in the case of chnical thermometer), 





FIG. 8. SETTING MAXIMUM THERMOMETER. 


While swinging the tiiermometcr take your stand in a clear apace 
so that the instrument may not strike any obstaolo and get^ damaged. 
If necessary repeat tho swingings ojicc or twice until tlio thermometer 
bore on both sides of the oonstriptioii is filled with mercury. Then 
replace tho instrument on its supports in tho Stevenson screen keeping 
the bidb end about quarter of m inch lower than the oih&r end. Verify if 
the thermometer reads nearly the same as the dry bulb. If not, the 
instrument must bo reset. 

NOTE.— Before I'eading a nuudiQum fchormomotor it Is well to inako sure that 
tbo end of the moroiuy thread nearest tiio bulb 1ms not nm amiy from the point 
of oonstriotion, thi'ongb vibration or othoriviso 5 if it has, the thermomotor should 
be tilted very gently until tho wid of the dotaohed thi'oad comes in contact with 
tho oonstriotion in tho tube, 

15. SETTING OF THE MINIMUM THERMOMETER.— The liquid 
inside tlie Mmimum is sjjM’tf in which is inunersed a dumb- 
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bell-sliapcd index. Wlien the temperature falls, the spirit drags the 
ind(5x along with it towards the hulb end ; but when the temperature 
rises tlie spirit expands and runs past the index without disturbing ii:. 
Thus the end of the iiidax. farthest from the bulb gives the lowest tem- 
perature attained by the instrument. 

To set tlie minimum thoimometor remove it from its supports and 
tilt it slowly, bulb upwards, until tlie index touches the end of the spirit 
column {see ]?ig. 9), '.fap the instrument gently if necessary. Tlien 



FIG. 0, MINIMUM THERMOMETER CORRECTLY SET. 

mount the thormometor horizontally in tlic Stevenson screen and verily 
that it roads nearly the same as the dry bulb thermometer. See that 
the instrument is fixed properly to its supports so that the position 
ol the index may not bo disturbed by the vibration of the screen in 
strong winds. 

NOTE.— Before reading tJio inininuim thennomotor ahi;a//8 examine the spirit 
ooiumn imd 3 nake sure thui tftcrc are no drops o/ sinHl in the npper end of the luhe 
and no air hiibles in l/ic spirit column or in the bulb. H the spirit oolmnn is broken 
or drops of spirit are lodged in the upiior cud of tlio stoni, restore tlie ooiumn at 
o 7 tce in ivyoordauoo with the insU'uolions given iu SoeUon J.O. In suoh oubob tlio 
i-emark thormometor out of order” should bo ontorwl in tha Pookot Eogistoi 

16. DEFECTS OF THERMOMETERS AND THEIR REMEDY— 

(i) Roatorntloii of Graduation Marks.— The hlnok markings 

of the thermometer graduations oftion become inclisfhiut. 
To restore the markings rub lamp black and oil or a blank 
“load” pencil on the tliormomoter stem, whioh should be 
dry. Jlcraovo the suporftuous blade paint frojn the stem 
by gently wiping it with a piece of cloth. 

(ii) Mercury Thermometers Out of Order.— A mercury 

thermometer, dry, wot or maximiun, is out of order if the 
morciu'y thread is broken anywhere. It is repaired simply 
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by swinging the thermometer briskly at arm’s length in. the 
manner shown in l?ig. 8, xuitU the mercury thread is eon- 
tiniioua. 

(iii) Defects of the Minimum Thermometer— 

(a) Drops of spirit lodged at Hie lop, — A. portion of tlie spirit 

column may evaporate and condense in drops at the 
end of the thermometer farthest from the l)ulb. Unless 
the Observer regnlariy inspects the minimum thermo- 
meter, a length of B or 10 degrees of spirit may be lodged 
in this way at tlic top of the thermometer. To correct 
this defect, immerse the bulb and the whole of the spirit 
column of the tliormomoter, with the bulb cird down- 
wards, in a vessel of cold water ; if necessary, add 
some powdered ice to tlxo water bath. Allow tho sun 
to shine* on the upper part of tho tlrormometcr in 
which the spirit drops are lodged but not on the water 
bath which should bo soroenod from the sun’s rays. 
Leave the thermometer immersed in tho water bath 
in this upright position for about an Ixour to allow all 
the spirit to run down the tube. 

(b) Breaks in the Spirit Column.— Thu spirit oolumii of a mini- 

mum thermometer is sometimes broken into several 
fragments. To remedy this fault, swing tho instru- 
ment hrishhj at arm’s length in the manner shown in 
Pig. 8 and stop it with- a gentle jerk. It will some- 
times bo nooossary to repeat the operation a great 
number of times to unite the detached column entirely. 
After reuniting- the broken columns by swinging, keep 
the thermometer immersed in cold water for at least an 
hour exactly as in (a). 

(c) Index prokudmg out of ike Spirit,— Th.Q index is some- 

times thrown out of tho spirit and sticks in the upper 
part of the thermometer stem. In this ease hold the 
instrument vertically in, tho right hand with the bulb 
end lowest and gently tap the lower end ofsthe thermo- 

•On a cloudy day the ^ 

■apioceof cloth soaked in 
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meter mount against tlio fleshy portion of the palm o£ 
the loft hand, as shown hil‘'ig. 10. 



inO. 10. REPAIRING MINIMUM THERMOMETER. 

Tf several gentle taps fail to move the index, inoroaso the fbroo, 
a little at a timoi until tho index starts ; then allow the 
index to fair of 'its own weight within tho oontimious 
oqlumn of ^irit. (3-ivo gontlo taps if ncoesaary. Gene- 
rally this will he all that is nooossary to set the index 
in tho light plaqe. Sometimes hrokon columns of spirit 
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iniii-watcr has filled a halMncli glaaa to tlie top mark 3 
times and tlic remainder of tlio water measures 37 cents at 
the fourth filling, the rainfall is {O'0O"x 3-1-0*37')) • 

Jn actual p'aclice ilie glass need ml be filled exactly io the 
'60" math as this can be done only by trials which require 
time. It is much quicker to fdl the glass very near to the toj) 
graduation and keep a note at each filling. Kor example the 
1*87" of rain might as well bo measured as, say, (0*<i9"+ 
0-46"-hO-'t8''H-0*44"). 

(iii) Remeaaiircnient for Check. — To avoid error the rain 
water sliould not be thrown away after the first measure- 
ment, but should bo poured into a vessel and afterwards 
remeasured. The amount shozdd ahvaya he written down 
in column 30 of the Pocket Register and checked by remeasure- 
menl before the water is throion away.*' 

(iv> Overflow of Rain-water.— During heavy rain inspopt the 
raingauge at frequent intervals and measure out the rainfall 
lost the receiver, which can hold only 3" or d" of water, 
should fill up and overflow. If rain-water has overflown 
into the lower half of the raingauge, the outer cylinder must 
be taken out and its . contents measured and added to the 
amount in the receiver. Tlio raingauge must then be reset 
and levelled. 

(v) Snow or Hall.— On days, of snowfall or hail or when the 
water collected in the gauge is frozen, remove the rooeivor 
with the funnel and pour into it a measured amount of warm 
water to melt the solid precipitate. When all the snow or 
hail is completely melted, measure out the total amount 
of water in the receiver and subtract from it the amount 
of warm water added. 

(vi) Accidental Breakage of the Measure Glass.— Two meas- 
ure glasses are usully provided to • each station. As 
soon as a glass is broken t^k at once the Meteorological Head 
Quarters, Toona, to replace it by another. If it should so 
happen that the glass is aooidentally broken and there is 

: ♦ If your stock of ralii'Wateriifor' the wot bulb is hob iBiifflolent, store up more 
water in woU-oorkod bottlea [ae.e $eptlbh 13 (ii)]. 
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no spare, borrow an ordinary Compounder’s measure glass 
and record iilio rainfall in ounces and drams until tbe broken 
glass is replaced. In suoli oases, take care to note in tlie 
Pochet Pegisler the word “ Ounoes ” against tbe ramfall 
entry. Do not, on any account, borrow a rain measuring 
glass belonging to another raingauge. If a Compounder’s 
measure glass is not available, store up in separate bottles 
the ]:ain-wator collected at different hours of observations. 
Keep the bottles well corked and place a label on each giving 
the date and hour of collection of the rain-water. On the 
receipt of a new glass, measure these amounts and enter 
them in tho Pookel Register as uaiml. 

(vii) Hours of Moaaurcmonts and Entry of Rainfall in the 
Pocket Register^ 

(1) Examine tho raingauge receiver for rain daily at every liour 

of observation. 

(2) Enter in column 80 of the Pocket liegisler the amormt of 

I'ainfall measured at each observation. Tho entry 
should bo made as follows 0-00 for no rain ; 0-02" 
for two cents; O-SS" for thirty-five cents; 3-C3" for 
three inches and sixty-throo cents ; 12-82" for twelve 
inches and oighty-two cents ; and so on. Eor rainfall 
below one cent enter a “ t ” in this colurau. Do not 
forget to write the dednuil distinctly and to insert 
0 to the left of the decimal point lohen the rainfall is below 
one inoh, 

(3) Remember that the entry in column 30 of the Pocket 

Register should give tho ainoimt of rain which actually 
fell during the period beginning from the preceding 
liour of observation (regular or special) to tho present 
hour of observation. 

If during heavy rain it is found nocessary to measure orit the 
rain at intervals between any two hours of observation 
talco tho last measurement at tho exact hour of the 
second observation and enter in column 30 the total 
of all tho measurements made in the intervening 
period. 
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(viii) Care of the Ralngauge*— 

(1) See that the fiumel does not get choked with dht and that 

the inside of the receiver is clean. 

(2) Occasionally examine if the funnel and receivei’ of the 

raingauge leak. If so, get them inamcdiately repaired. 

(3) "While replacing the funnel make sure tliat it is pressed 

down evenly on the rim of the ontcr cylinder of the 
raingauge. 

(d) The observer should be careful not to dent tlio rim of the 
funnel by rough handling. 

(6) Do not allow long grass or shrubs to grow round the rain- 
gauge so as to vitiate its exposure ; always keep them 
clipped short. 

19. WIND DIRECTION. — The wind direction is given by an 
instrument called the Wind Vane (Fig. 11). It is a balanced lover 



FIG. 11. WIND VANE. 


which turns freely about a vertical axis. In the moat common type, 
one end of the lever exposes a broad aui-faoe to 'the wind, whilst the 
other end is narrow and points to the direction from which the wind 
blows. Under this moveable system is fixed a rigid cross the arms of 
wliioh are set to the four cardinal directions,— North, Bast, South and 
West, Some wind vanes ore provided with eight direotion indioato^Sj 
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N, NE, E, etc. The wind direction is to bo read from the wind vane 
to the nearest of the sixteen points of tlie compass (see Eig. 12) given 
below ; — 



FIG. (a. POINTS OP THE COMPASS 


Noi'tli 

Noi'tli-nortli-euHt 
North-east 
East-north-oast 
East 

East-aoath-oaat 
Sonth-oast 
Soutli-soutli-oaat 

(i) Note earefully that wind direction is always to he recorded as 

the point from which the wind comes. 

(ii) The wind vane should bo watched for a few raimites to get the 

mean direction of the wind, 

(iii) Before taking a rending malce sure that the wind vane moves 

freely. As ordinary wind vanes often fail to respond to light 
winds give a turn to the vane by hand and allow it to take 
up the direction of the wind, 

(iv) If both the wind vane and the cups of the anemometer are 

(iither motionless or if they arc moving and eth oyclomotor 
does not show any change in reading in 3 minutes record 
the wind as “ calm,” 


N South . 

NNE Sonth-BoutlnwoHt 

NK South-west 

KNE WOBt-BOUtll-WOBt 

E WcBt 

ESE WoBt-north-wost 

SE NortU-west 

SSE North-north-west 


SSW 

sw 

wsw 

w 

WNW 

NNM' 
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(y) Always vorify if tlio wind direction given by the vane agrees 
with that estimated by you. In strong wind one can esti- 
mate its direction very closely by turning round and facing 
the direction of maximum wind force, Also small bits of 
paper let off in the air will give you the approximate direc- 
tion of the wind. 

(vi) If the wind vane is oul of ordai'y note down in the Poc/cei 
Hegislev the wind direction OBtin\atod as above. 

20, CARE OF THE WIND VANE— 

(ft) Lubrication.— iSce l?ig. 13. Every fortnight, remove the screw 
cap 2 and put a few drops of spindle oil. Do not forgot to 
replace the screws. 
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FIG. 13. SEGTIONAl VIEW OF I.M.D. WIND VANE, ■ r‘^ 

(6) Gleaning and , 

parts of tile in^fenijneitt^ sliould bo^ Ctiirefuijy examined, and : 
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tl\o bearings thoroughly washed, cleaned and lubricated. 

To do this proceed as follows : — 

(i) Loosen set sci'ows 6 and lift the brass sleeve 7 wtli the 
vane from stand 8, with care so as not to disturb the 
stand. 

(ii) Unscrew act screw 5 and remove disc 4, 

(iii) Unscrew cap 2 of the oil liole. 

N.B, — Do not attempt to force the brass sleeve 7 apart from bearing 
house 1, since It will spoil the bearing. 

(iv) Clean the inside of the housing thoroughly by means of 

a brush dipped in kerosino. Keeping the bearing house 
topside down, ponr Iccrosine oil into it, rotate the brass 
sleeve, and then lot tlio oil drain freely out of the oil 
hole, Now reverse the hearing house, and pour korosine 
oil through tho oil ]\olo. llopcat this process three or 
four times until tho hearing is well cleaned. 

(v) Wlion parts have become dry, pour a fow drops of lubri- 

cating oil into tho oil holo from above and a fow drops 
from below and liolding tho vane by tho lioad, twirl 
the brass sleeve backwards and forwards twice or tlirioo 
so as to got tho oil well-distributed inside the bearing. 

(vi) Close tho oil hole by screwing tho screw cap 2 ; replace 

the disc 4 and secure it by putting in the screw 5, 
Then insert the brass slcovc on tho iron rod and tighten 
tho seii screws 6. 

21. WIND FORCE. — Tlio wind speed or wind force is given 
by an instrumont called tho Anemometer (iSce Pig. 14). It oonsists of 
four homisphoi'ical (}Vi];)s attached to the ends of iiwo crossed metal arms. 
Tho cross is i;)ivotcd at its central point to a vortical spindle passing 
through a brass tube attaohed to tho anemometer box. d'he difforenco 
of pi'cssuro of the wind on the convex and concave surfaces of tho oups 
causes the cross bo rotate along with the spindle, Tlio foot of tho spindle 
rests on a steel hcill placed inside a hollow at tho base of tho box. Tho 
rotation of tho upright spindle is transferred by moans of a gear to a 
counter called tho oyclomel&r. llitlierto Dial pattern anemometers wore 
in use at tlio Indian observatories for the determination of wind speed. 
These are now being replaced by anomomoters of the Cyclomotor 
pal torn, In this pattern the reading of filie instrument is shown in 

' ■ 0 ■ 
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figures. The range oi the cyclometer ia from 00000 to 99999. The 
four hlach fignroH to the left give the ivliole number of miles and the 
last figure wliich ia rail gives t&n^ of a mile. 


PIG, 14. CYCLOMETER PATTERN ANEMOMETER. 

(i) Wind speed at the hour of Observation. --To determine the 
■wind speed at the time of observation take two siiooesBive 
readings of the anemometer at an interval of three f mimitos. 
Subtract the first reading from the second reading and 
multiply the difierenoe hy 20. 

Example i 

First anomometer xeading ..... 2090*0 

Reading after 3 mimitos 2003' 1 

Dilferenoo ........ 2*2 


t In tlio case of Dial pattern anemometora, the intei'val is d-J' minutes and 
the wind speed at the hour of obaeirvdtibn.' is obtained by multiplying the diilerenoe 
between the fipst reading and thb aeobad. redding by 10 and not by 20, 
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C'liercfoi’o the wind speed at tlie time ia 44 milos poT liour wliioli ia 
"^alont to force 9 on the Beaufort Seale set out below. 


Specification of the Beaufort Scale of Wind Force. 


^<>ription of wind. 

Beau- 

fort 

Siiimbcr. 

Limits of 
speed Milos 
por liour. 

Spcoifieatiou of scalo to bo 
. used when anomomotor is 
out of otdor, 

. . . 

0 

IjOHS than 1 

Calm ; smoko rises vovtioally ; 
loaves do not liiovo. 

ili air 

1 

1—3 

.Smoko bends from the vortical and 
drifts slowly with wind; wind 
vane not aftectod. 

•It broozo . 

2 

4—7 

Wind just foil on face ; leaves 
rustle; ordinary vano moved 
by wind. 

•tic breeze . 

2 

8—11 

licavcs and small branohos in 
constant motion. 

lorato broozo 

<1. 

12— UJ 

Rniscs dust and loose paper j 
moves branohcB. 

all broozo . 

G 

17—21 

Crcalod wavelets form on lalcos ; 
trees in leaf begin to away. 

>iig broozo . 

a 

22-27 

I’olcgi'aph wires wJiistlo j umbrollaa 
used with diilioulty. 

lorato galu . 

7 

28—33 

Whole trees in motion; incon* 
voniojico folb when walking 
against wind. 

»li gale 

8 

34—40 

Breaks small branohos ; difiloulty 
oxporionood in wallclng against 
wind. 

^tig galo 

9 

41—48 

Hliglib struoliu'al damago ooours, 
oapooially to roofs. 

-olo galo 

10 

40— CO 

Trees uprooted j considorttblo 
structural damago ooours, for 
inatanoe kutoha houses blown 
down. 

I'm 

U 

57— 6C 

Widoaiircad damago. 

rrioano 

12 

above 06 

.... 


I.JOXE. — Attor finding tlio wind speed from Uio ancinomotor roadlngs, the 
etci'voi' should ahvaya cojnparo it with liis estimation of llio wind lovoo basod on 
^ observation of tlio oiTcct of wind on tho suri-ounding objcotfi. 'Oils typo of 
riiJarison will enable the ObHcrver to detect any soriouB uriLhmoLioal error in 
onloiilation of tbo wind npccd. If the anemometer is out of wder or if tho station 
■xot oquip])od with an anonioniotor, report tho >vind foico estimated according to 
i iablp above, 


02 
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(ii) Average Wind speed during past 24 Iiours.—In tlio case 
of Dial pattern anemometer tJic average wind speed during 
tlie past 2d- liouxs (whicli is to be calculated only at tlie 
time of tliG morning observation) is obtained by taking tlie 
difference in whole miles in tbo 8 hrs. readings of tlie two 
successive days and by' referring to the Average Wind Speed 
'fable supplied to tbo station. In the case of I. M. D. 
Cyclometer paltet'n anemometer the average wind speed is 
simply given by the quotient obtained by dividing tlio 
difference by 2d. If the remainder is more than 12 add 1 to 
the quotient. 

Example ; 

Today's anomometor reading at 8 li. . . • 0023*6 

Yesterday's anomometor reading at 8 h. . . . 0832*6 

190*0 

The difioronco in whole miles is 191 approximately. Dividing this 
difforoncQ by 24, one gets 7 os quotient and 23 as remainder. Tlioro- 
fore the average speed during the past 24 hours is 8 miles per hour. 

NOTE.— If after the morning observation on onemomotor is taken down for 
repairs or oiling, always note its i*eading after resetting tho instrument. When 
oaloulatlng tlioavorago wind speed on tho following morning, subtract from the 8 li. 
reading tbo reading recorded on tho previous day after resetting tho anomomo- 
motor. 

Example : Lot tho reading after rcsotting bo 2600*2 at 10-30 a.m. and that 
on tho following morning bo 2672*6 at 8-30 a.m. Tho diitoronco between tlm two 
readings is 100-4, U., 100 approximately. Tho period botwcon tho two roadings 
is (10-30 A.M. to 8-80 A.M.) 22 hours. Dividing 106 by 22 tho quotient is 4 and 
tho romaindor is 10. Honoo tho avorogo wind speed during tho period is 6. 

22. CARE OF THE ANEMOMETER.— 

(а) Lubrication.— See ]?ig. 15. Every tveeh pwt a drop or two of 

clock oil in the foot beating (8) and in tho worm (7). Once 
every two months fill the house of tho top bearing (4) with 
oup-grcosc. In cold winter use spindle oil instead of grease 
and lubricate tbe bearing every fortnight. 

(б) Cleaning and ovorliauHng.—Once every six months all parts 

of the instrument should be carefully examined and all the 
bearings thoroughly washed, cleaned and lubricated. To do 
so proceed as.fqUoy^s 

: ! (i) Remove IhS-b^tuhto^-c^air^ 

^own theglasB-fuopt of'thooftae^. ; 
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(ii) Unscrew tlie ixip imfc (1), pxill away tlio cup frame (2) and 
lift tliG leather washer (3). 



FIG. 15. SECTIONAL VIEW OF I. M. ». ANEMOMETER. 

(iil) Unscrew the hrass-jackot (5) of tlio spindle. The spindle 
(0) can now bo easily drawn out of the box along with 
the jacket. Do not try to r&novc lU B^indle from the 
jaded. 

(iv) Wash with korosino, the top bearing {i), gear teeth 
and the worm (7) and foot bearing (8). The last eon- 
sists of a single loose ball, and oaro should bo taken not 
to lose it while cleaning. 

(v) Wipe the parts dry with a piooo of clean muslin and na- 
eomblo them. Put a drop or two of -clock oil in the 
worm and gear teeth (7), the foot bearing (8) and 

fill the houBO of top bearing (4) with cup-greaao. 
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(c) Replacement of the I. M.I). Anemometer Counter. — The 
I. M. D. anemometer counter, when found defective, lias to 
ho replaced by a new one. To do so proceed as follows : — 

(i) !Romove the bottom screw cliaiued to the box and dra^v 
down the glass-front of the ease [see 3?ig. 16). 




PIG. 16. REPLACEMENT OF I. M. D. ANEMOMETER COUNTER. 


(ii) Unscrew the two screws (A) holding the counter to the 

bridge, and take off the counter with the gear wheel (B). 

(iii) Mount the new counter with the gear wheel in position 

and replace the two screws (A). See that the teeth of 
the gear wheel engage the tlireads of the worm and 
that the gear is symmetrical with respect to the axis 
of the worm. If not, adjust by pushing in or pulling 
out the gear wheel in its shaft. After adjustment 
tighten the screws (A)i 

(iv) Then replaoo the glass window and put in the bottom 

screw. 

NOTE. — After ovoiy opei»tibn erf cleaning ahctvovorhapbh the reading of 
the oyClombtor should he noted dow ah Soon' (k.Me instrument is rb>Bot. 
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23 (n). LOCAL REPAIRS OF DEFECTIVE INSTRUMENTS. 


(i) Barometer.— Tlio barometer is a very delieato instnimout 

and tlie observer Hlioiild in no case try to remedy its defect 
himself unless specially instructed to do so (,«fl Section 11 
(iii)). If the barometer is foimd in any way defective, the 
matter should be immediately reported to the controlling 
J'loteorological Oflice, by telegram. 

(ii) Thermometers. — The observer should oxamino them and try 

to remedy the defect by carefully following the relevant in- 
• structions iu Section 1(5. 

(iii) Windvane, Anemometer, Kaiii-Giuij^e and Watch.— If the 

defect can be removetl by locjal repairs, the obsoiiver should 
report to the controlling Meteorological Office by telegram* 
or letter according, to the urgomsy of tlie matter, stating 
briefly the luitiire of tlus defect and tho estimated cost of 
repairs. I'rmons sanction for repairs mtisfin all cam he 
obtained bifore any expcmUliire is incurred. The sauetioning 
authority will arrange for payment on receipt of relevant 
vouchers and bill of charges, Totty repairs costing , not 
more than H amuis such as soUlcring a raingaugo or replacing 
■ the glass of the anemometer may bo done locally with tho 
sanction of the Superintendent of the observatory without 
obtaining the previous sanction of the coutroUing Meteoro- 
logical Office. 


23(b). REPLACEMENT OF DEFECTIVE INSTRUMENTS 
defective instrument cannot be repaired locally and 
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(i) a spare is available.-The observer ulioiiUl bring the spare 
one into u.so and inform by letter the Meteorological Hoad 
Qmirtcrs, Poona, mul tho controlling Moteorologioal Office 
about tho oliango, stating tho time from which the change 
ia diocted. The defect of tho original inatrumont alionld 
also bo stated. At tho some time tho ohaorvor can ask tho 
Meteorological Head Quartets. Poonn, lot another instru- 
mont to bo hept os spare if necessary. 
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Auomomotor oup loose stop rosoWering coat uniuw oiglit. 



(li) a spare is not available. — ^Tlie observer sliould report hy 
tolegramf or by letter according to the urgency of tlie case, to 
Meteorological Head Quarters, Poona,:^ loi' replacement. 

24. HOW TO PACK INSTRUMENTS FOR RETURN TO THE 
METEOROLOGICAL OFFICE. — ^Breakages occur frequently tbrougli 
mishandling in transit, ospceially when instruments are sent by rail or 
are transhipped at porte and handled by persons unacquainted with 
their construotion. The instruments should therefore bo packed with 
the utmost care in their original § boxes before they are despatched. 

The following instructions for the pacldng of instrurhonts will be 
found useful by the observers. 

(а) How to pack Thermometers, Measure Glasses and 

Watches, — Place tlio instrumont in its box with plenty of 
cotton-wool on all sides of it, so that no portion of the in- 
strument touches any portion of the box, or is likely to do • 
so during transit. 

Then put this box inside a much larger deal-wood box, placing 
plenty of cotton-wool above, below and on all sides of the inner box, 
so that the inner and the outia: boxes do not touch oaoh other any- 
where, and arc not lilcely to do so during transit. If enough cotton- 
wool is not available, other suitable packing material, such as waste 
paper or wood shavings, may bo used for the latter purpose. 

(б) How to pack I. M. D. Anemometers .—{The case originally 
provided with the instrument should bo used.) 

Remove the top nut and lift up the crossed metal arms carrying 
the oupB. After screwing back the top nut, place tho recording box 

f Examples! — 

(1) AaemomotoL' ooouter not working stop dospatoh replaoomont. 

(2) Minimum thormometor broken stop dospatoh replaoomont. 

(3) Anemometer foot bearing missing stop locally unprooui'ablo despatch 

replacement. , ’ 

(4) Maximum not registering stop dospatoh roplaoomeiit. 

(6) Minimum sphit oolumn broken stop attempted restorations unsuccessful 
stop dospatoh replaoomont. 

X Observatories xmdor tho administraiave control of Karachi may, however, 
when tho need is ea2)eaiaUg urgent, send tolegraphio requisitions to the Meteorolo- 
gist, Karachi, and in that ease should ask Poona as well for replacement. In- 
formation by post should, however, bo sent to Meteorological Hoad, Quarters, 
Poona, when such roquisitiohs oa^ sent to Wtateq^lpgisti.Karaohi. ; ^ 

§ The case or tho box o^lnaijty wi^’-an iiatrumont should bo oare‘ 

. fuUystored, ' ^ ^ 


witk brass jacket in tlie case and olamp it so that tlio glass front is at 
the top. Place tlio cup frame in i)ositioii and olamp it. Use old news- 
papers for packing purposes. Plus case sliould now be properly wrapped 
witli hessian before despatch. 

(c) How to pack I. M. D. Wlndvanes. — (The case originally 
provided with the instrument should bo used.) 

Loosen the two sot screws (6) (see Fig. 13) and lift up the vane. Un- 
screw all the direction rods and put the stand in tlic box, in its place, 
witlx top of the stand inside the hole provided. Then screw up the 
base to the side of the case. Place the yano in position and screw up 
the wooden block meant for holding the vane fixed inside the box ; 
secure the bundle of the direction rods by means of two flexible iron 
strips to the inner side of the lid. Put the Ud on the case and nail it up. 

(d) How to pack Barometers.— See instriiotiona in Section 3d- (o). 


CHAPTER IIL 

NON-INSTRUMENTAL OBSERVATIONS. 

26. CLOUD OBSERVATIONS.— Cloud observations are to bo Made 
under throe headings, viz., (1) Form (see Oloud Ailas)i (2) Amount and 
(8) Dirootioh of motion. 

(1) Cloud Forms.— The different forms of olondsaro grouped in 
the following table according to their average heights. — 
form, average height 

IN FEET. 

Hlfih Clouds (Above 25,000 ft.) 

Cli-rua (C) 

Olvro-Stratus (GS) 80,000 

Oirro-Cumiilus (CK)J 

Meduium Clouds (Between 10,000 and 20,000 ft.) 


AltO'OuxnuluB (AK) *) 

Alto-Stratus (AS) J * ’ ' 

(OW Clouds (Below 10,000 ft.) 

. . 10,000 

—20,000 

Strato-Oumulus (SK) .... 

. below 

10,000 

Nimbus (N) 

(baao) about 

1,600 

Cumulus or Fraoto-Cumulus (K or FK) 

. (baso) 

d,600 ) 


(top) 

6,000 J 

Oumulus-Nlmbus (KN) . . • 

. (base) 

d.eooi 


(top) 10,000- 

-26,O00l 


Stratus or Fjcaoto-Stratus (S or PS) , . . bolow 2,600 


Below is given a bi’ief description of tlie cloud forms for ready refer- 
ence. For details tlie observer should always rofci: to tlio Qloud Atlas. 

The transitions of the oloud formations are indicated tentatively 
under “ growth ” and “ decay It sliould be understood that those 
transformations involve a change of height as well as of form. 

1. Cirrus (G).— Isolated feathery clouds, of line fibrous texture, 
gcnerarlly white in colour. It has often the appearance of “ oats 
whislcers ” or “ marcs* tails.** 

Growth : Ghro-Stratus or Cirro-Cumulus. 

Decay : Disappears. 

2. ^Cirro-Stratus (CS).— Thin whitish sheet of oloud without 
shadows giving a milky appearance to the skv Cirrus Haze*’). It 
has sometimes tlie appearance of a tangled web of short or of curling 
fibres matted together. It often produces haloes round tho sun and 
moon. 

Growth: Alto-Stratus. 

Decay : Cirrus, or disappears. 

3. Cirro-Cumulus (CK). — Small white balls or flakes of clouds 
without shadows or with very faint ones, arranged in groups or linos. 
They have often tho appearance of a flock of sheo]) lying down, or, ’to 
the foam in tho wake of a steamer. Its popular name is “ Mackerel 
Sky.” 

Growth: Alto-Ciunulus. 

Decay : Chrus, or disappears. 

4. Alto-Cumulus (AK) .—Large white or greyish balls with shaded 
portions, arranged in flocks or rows, often so close that cdgo.s moot. 
Alto-Cumulus is more flattened and disc-liko than tho typical Cumulus. 

Gi'owih : Cumulus or Strato-Oumulus. 

Decay : Cirro-Cumulus. 

5. Alto-Stratus (AS).— A thiolcsheet of grey or bluish colour with- 

oxit fibrous structure, bright near tho aun or moon.' It' may produoo 
coronas but not haloes. It appearh often in the early morning and in 
winter. 

Growth: Nimbus or SteattiB. ' ' V-. 

. Decay: Cirrus, dr dipa^^ars. ■ 

6. Strato-Cumulu8'(Sl^)i^i^pllkpf dark;clpu.dfiij 'fiat at the base, 

often covering the whold leayihg hero 
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and tliei ‘0 scon tlu'ougli tlio breaks. It may be defined as Stratus tluck- 
ened bore and tbere into Cumulus, or Cumulus joined togetber with a 
common flat base to make a layer. 

Growth : Nimbus (Cumuliformis). 

Decay : ]?ra(jto-Cumulus. 

7. Nimbus (N) .—Rain cloud ; a dense layer of dark cloud witbout 
shape. Cirro-Stratus or Alto-Stratus arc often visible tbrougb the 
openings of this cloud. Loose cloudlets drifting undornoatb a large 
Nimbus are known as '* SCUD “ {Fraclo-Niinhus). 

NOTE.— Witli tlio exception of the ordinary tlmndoroloiul wliioli should bo 
olnsBod as Cumuh^^Hnibia, any oloud slicot from wliioh rain or snow is actually 
falling or thrcalons to fall, should bo callwl Nimbus. A conlimous sheet of Nimbus 
and AllO'Slmlus should bo distinguished os Pallionimbna from a bank of Nimbus 
vjilh vertical extensions which should bo called Nimhus-CwnitUfoj'mis. 

Qroioth: Denser Nimbus. 

Decay : Strato-Ciimulus, Fraoto-Cnmulus or ‘ Scad.' 

8. Cumulus (K).— Tlnck rounded lumps of cloud with the upper 
surface dome-shaped and bumpy, ami tlic base usually liorissontal. 
Wben viewed opposite the sun, they are white witli dark (joutroa. Wben 
viewed near the sun, they are darlc with dazzling white edges. Ihis 
form of cloud appears in gcatest abundance during the warm part of 
the day and looks like exploded cotton bales (" Wool pack ’*). i'Vucfo- 
Gumulus is the name given to Cumulus cloud wbicli has boon torn by 
high winds. It is a tattered, broken Cumulus. 

Growth : Strato-Cumulus or Cumulo-Nimbus. 

Decay : Alto-Cumulus. 

9. Cumulo-Nimbus (KN) .-^Thundershower cloud; heavy masses 
of cloud rising lilce mountains, towers or anvils. At the base is tlio dark 
formless Nimbus or drifting " Scud,” from whicJi sirowors of rain or 
snow are falling. At the top a cap of fibrous texture called "false 
Cirrus ” is often seen. It is a detached cloud, but usually covers ]ai;go 
areas. 

Growth : Larger Cumulo-Nimbus. 

Decay : Cumulus. 

10. Stratus (S) .—A low-lying horizontal oloud shoot of uniform 
thickness, having the appeaxance of a lifted fog. When this shoot; is 
bihkcn up into irregular shreds by wind or by tops of hills, it is called 



“l?racto-Stratiis.” Tho name Stratus sliould not be applied to tlie 
thin sheets commonly seen near tlie horizon about sunset. These are 
really high level clouds and should bo classed as Alto-Stratus or Strato- 
Cmnulus. 

I^Eracto-Stratus. 

Transition forms< Strato-Cumulua or 
l^Alto-Stratus. 

(li) Cloud Amount.— Estimate the amounts of cloud of eflc7i 
form separately by tho figures 0 to 10 in which 0 represents 
a slcy quite free from cloud, 6 a slcy half clouded, 7 a sky 
seven-tenths clouded, and 10 an entirely overcast sky. Al~ 
ways see that iJie sum of the amounts of the different forms of 
cloud estimated sepavaiely, agrees with your independent esti' 
maiion of the total amount of cloud irrespective of hind. 

(Hi) Entry of the Forms and Amounts of Cloud in the 
Pocket Register.— Enter tho amount and forms of low 
cloud in columns 23 and 24, those of inedium or high cloud 
in columns 26 and 27, and tho total amount of cloud in 
column 29. Always indicate tho amount of each form of 
.cloud separately by adding suffixes 1, 2, 3, etc., to tho cloud 
symbols as shown in tho following oxamples. — 


Examples . — 

(a) Suppose oIouiIb present in the sky are— 

Forms. Symbols. Amounts, 


Alto-Cumulus (Medium) 

. AK 

3 

Cumulus (Low) .... 

K 

2 

Cumulo-Nimbus (Low) . 

. KN 

4 

Enter the amount of low olond 6 in column 23 and the forms of low cloud as 

K KN in column 24 j tho amount of medium cloud 3 in column 20 and tlie 

form of medium cloud AKg in column 27 j 

and the total amount of cloud 0 in 

column 29. 



(6) Suppose clouds pi’esont in tho sl^ i 

arc — 

V- 

Forms, 

Symbols. 

Arnounls. 

' Cttrro-OnmuluB (High) . . ■ ♦ 

. . GK 


Chrq-StratviB(Bdgh)- • 



Alto^Oumulws (Modluni) • 

AK 


Alto^Sttatua (Medium) i • , • 

AS 

' 1 
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Enter dashes in columns 23 and 24 and the amount of medium and 

high cloud 10 in column 20 5 tlie forma of medium and high cloud akTA^ 
in column 27 5 and the total amount of cloud 10 in column 29. 


NOl'E.— On ocoaslona of fog, i£ the bhiokiioHa of the fog is so groat that it is iinpoa- 
siblo to toll wliotimr thovo is cloud above it, the amount of low cloud (Nj^ sliou d bo 
ontorod as 10 in column 23 of the Pocket Register, and the form of low cloud (Cj,) should 
bo entered as f (fog) in column 24. In column 2fl also. ic. total amouu of cloud N. 
» 10 ” sliould bo entered. If oloud can bo scou through the fog, Ihon the form and 
amount should ho estimated as well as possible end ontorod in tlio ordinary way. 


(Iv) Direction of motion of cloud.— Ascertain the directions, 
nearest to the 8 points of the compass, from wliicli tlm pre- 
dominant low chvd and tlvo predomina^it medium or Ugh 
cloud arc coming. To do so it is hest to observe the move- 
ment of the oloud against a fixed point. At night time 
when the oloud ceiling is broken, stars overhead form very 
suitable fixed points. At other times a steeple or a polo 
erected in an open space may bo used. Take your stand 
vertically below the fixed point and resting your head against 
some support, watch for a fow minutes the dirootions from 
which the oloucls, overhead or nearly overhead, are drifting 
towards you. Enter the direction of the predominant low 
oloud in column 25 and that of the medium or high oloud 
in column 28 in letters such as K, NE, E, BE, etc. 


26. STATE OF SKY AND EVOLUTION OF CLOUD.— No motooro- 
logical observation is more interesting and important tlian the study 
of the gi^owth of clouds in the airy. Tlio study will give tlio observer 
an insight mto the sequence of weather in his locality in difioront sea- 
sons. 

The sky is very seldom covered with cloud of one pure form. But 
the observer will find no difiicnlty in diatinguishing between two princi- 
pal types of clouds, (1) appearing in sheets such as Cirro-stratus, Alto- 
stratus and Pallio-nirabus, and (2) appearing in heaps such as Cirro- 
cumulus, Alto-cumulus, Cumulus and Cumulo-nimbus. Ido will also 
recognise that there is a third type of cloud, such as Strato-oumulus 
and Nimbus-Cumnliformis, , which grow upwards in heaps but form 
extended sheets at the base. The course of ovolutiou of clouds differs 
in different types of weather and varigs from season to season in different 
Jpoalitiest 
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Ij’or example, the observer will notice that during the hot seasoji 
Stratus and Alto-Stratus which often appear in the morning, change 
to Strato-cumulua or Cumulus in tiie afternoon. 

The types of weather which the observer should learn to distinguish 
from his study of the state of sky and the evolution of cloud, are — 

1. Fine Weather. — Sky cloudless, or with fine isolated cirrus 

floating in the blue sky and showing signs of dissolving ; 
or with pure stratus at a fixed level, but witli no clouds of 
oumuliform origin (heap clouds). 

2. Fair Weather. — Sky with fine and distinct cirrus covering a 

considerable part of tbc slcy but not increasing or foinning 
a continuous layer ; or sky with ‘ fair weather cumulus ’ 
with charaoteristio changes in the course of the day. 

NOTE. — ‘Fail' Weather Cumulus’ is often scon to appear in patches in tho 
afternoon, which iuatead of dovoloping into oumulo-nimbiiB disappear in tho ovcn> 

iuS* 

3. Unsettled Weather. — Sky with alto-stratus or alto-oumulus 

cloud, evolved by the thickening of cirrus tlirongh tho inter- 
mediate stages of cirro-stratus or cirro-cumulus but nob 
originated by the clearing of nimbus or by tho Ihinning of 
local cumulus or cumulo-nimbus. 

4. Changeable Weather.— Sky characterised by rapid alterations 

in threatening appearances (largo cumulus or cumulo-nimbus 
and possibly debiis of medium clouds) and marked clear- 
ings. 

6. General bad W'eather.- — Sky overcast with a thick veil of 
palUo-nimbus or ninibus-oumulifomiis and showing no sign 
of clearing. 

6, Thundery Sky. — Sky with threatening thunder clouds or heap- 
clouds in tho form of iwrets, Umei'S or anvils, 

27. WEATHER REMARKS,— One of tho most important duties of 
an Observer is to note carefully in tho “ Komarks " columns of the 
Poehet Register the occurrence of weather phenomena such as gale, squall, 
hail-storm, thunderstorm, duststomi, dust-fog, fog, dew, fi'ost, snow, 
etc., with the duration and intensity of such plienomena. XJsefiil infor- 
mation such as sudden wind shift, the size of big hailstones, the esti- 
mated mammuw of et(i.y should also be recorded, 
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To economise space and also to ensure uniformity in practice, tlio 
symbols given below should be used in entering “ Weather remaihs 
in the Pocket Register. The symbols also indicate the character of the 
plionomona to which special attention should be directed. 

(i) Explanation of the Phenomena and their Symbols. 

1. Wind. 

^ Squall — A sfpiall is a sudden increase of wind speed by at 
ksaat U stages on the Beaufort Soahj, the speed rising 
to forcii G or more, and lasting for at liMist one minute. 
Sciualls are of frecjiumt ocourrouce during cyclonic storms 
or heavy local storms .sucli as duststorms and tluinder- 
storms, 

Example •. 

n the wind speed has boon, say, about 10 (fevoo 3), and it suddenly 

inoi'oascs to 23 m.p.h. (furuo 0) and i-cinuins at force 0 for at least one minute, this 
sudden inoreaso of wind should bo taken ns a squall. On tlio other hand, if wind 
speed inoroascs from say 15 m.p.h. (force *1) to say 25 m.p.h. (force U) and lasts at 
that fltronytli for a miimto, this inercaso of wind will not he (sonsulotcd as a squall, 
hoenusu aUhougli the wind si)ccd lias hicrcnsoil to force 0, the increaso in speed has 
not boon by 3 stages on the Beaufort Scale. Again, suppose the wind has been 
liglit, say, 2 m,p?h. (force 1), and it suddenly InoroaseH to say 15 m.p.h. (force d) 
and remains at force 4 for a mimito or more ; in this instance, although the sudden 
inoroaso in wind speed is by 3 stages on the Beaufort .Soule, it cannot bo called a 
squall since the maximum force did not reach force 0. 

It should tlioroforo be dearly understood that the 
throe essential cliaraot(jristica of a scpiall are : (a) the 
wind speed should suddenly iiioroa.se by 3 or more stages 
on the Beaufort Scale, (6) tiio inc.reaso should last at 
least one. minule, and, (c) tlui actual incroased wind 
speed sliould go up to al Icasl force 0. 

Q lAne Squall. — A violent squall, asHOuiatotl with the passing 
of a long lino or arch of dark (doud and accompanied 
by thunder and liglitning, rain or liail and a sudden 
cooling with a shift in iviml ilimAion, Such short bursts 
of violent winds arc Iciiown to occur in Norwestors 
(“ Kal Bttisakhi *’) of Bengal during spring and summer. 
A line squall, althougli of short duration, may blow 
down trees, hopsos,* etc, The ocourrenco of a duststorm 
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is frequently associated witli tlio passage of a lino- 
squall. 

li- QoIq, — Wind of force 8 or al)Ovo, blowing continuously and 
doing damage to trees, liouses, etc. 

S Dustslcmn. — I’he air is full of sand or dust driven by 
strony winds blowing continuously. Tlio visibility is so bad 
that objects at a distance of a few yards are not visible. 
A slwH and sudden burst of violent winds driving dust 
or sand in a line is called a hahqob or a line-squall of 
dust. Diiststorms mxist not be confused with small 
whirls of dust {Dust devils) which are scon almost daily 
on the plains of India during the summer months. 

N .£.~Tho viaibility i« a dwatatorm may bo 0 or 1 (S). 2 ( g) or a 
(^)- 


2 , Electrical Phenomena. 

LigUning.-^LighimnQ seen b\it no thunder hoard. 
T jf/mMder.— Thunder hoard hut no lightning soon, 
■j^ Tlimderslorm.—-'Sh.\indQT heard and lightning seen. 


3. Precipitation. 



J) ^S/iow'c?'5.— Precipitation lasting for a short time with bright 
intervals. Showery precipitation must be carefully dis- 
tinguislicd from intermittent precipitation. The former 
ooours from passing clouds while the latter oooiu's from 
a dull overcast bIq^. 

^ Drizzle. — ^Intermittent. 

dd Drwale.— Oontinuous. 


J* Eain. — Intermittent. 

PF Rain. — Continuous. 

Precipitation iii^^ form of white 

dokes. 

rs •£!?ec£.»—(Ilaiii and snQv together,], 


S Snow. — ^Intermittent. 
5S Snow. — Continuous. 
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^ Soft Haa.— (Small pellets of cotnpacted snow wliicli usually 
fall in tlic hills.) 

Hail —{Pellets of ice occasionally of considerable size.l 

4. Atmospheric Obscurity .-Fog, Mist, Duststorm, Dustfog 
and Haze. 

Atmospheric obscurity such as fog, mist, dustfog and haze is 
caused by the presence of particles of condensed moisture, 
dust, smoke, etc., in tire air. Since the Observer at a 2nd 
or 3rd class observatory lias usually no means readily avail- 
able to him for determining whether the obscurity of the 
air on any occasion is due to water particles or solid sus- 
pensions such as dust, smoke, etc., the relative humidity 
of the air may be token by him as a guide. Thus, when 
the relative humidity is 76 per cent, or more, the obscunty 
may be described as fog (dense, thick, moderate or shght), 
mist or slight haze according to the degree of obscurity of 
the atmosphere; and when 'the relative humidity is less 
tlioii 75 per cent., tlic obscurity may be described as dust- 
storm, sandstorm, dust-fog (tliick or slighii) or dusthaze. 
f Pof;.— Atmosiihcric obscurity caused by the particles of 

condensed moisture (but not by rain or drizzle). ‘When 
fog occurs, i:ho wiiul is usually liglit or calm and the rela- 
tive humidity at least 75 per cent. Fog i.s further- classi- 
fied as (I) dense fog (f) if the visibility at the time is O, 
(2) thick fog (f) if the as3ooial:cd visibility is 1 , (3) moderate 
fog (£) if the associated visibility is 2, and (4) slight fog 
{f°) if the associated visibility is 3. 

If the visibility at the time is 4 and the relative humidity 
at least 75 per cent., the obscm'ity is called mist(m). 

If the visibility at the time is 6 and the relative humidity 
at least 76 per cent., the obscurity is called slight haze 


ioo°) 


NOTE.— If khorois fog over low land (inthoeosQ o£ inland atations) or over tho aoa 
[in tho oaso of coastal atationB). bit tho visibility at tiio Umo aa ohsorvocl from the place 
of observations is 6 or more, tho Obsorvor should record such cases in oohimna 41 to 45 
of tlio Monthly Motoovological Ilogistor and in columns 35 and .IB of tlio Poolcot Bogisto 


by .means of tho lottors — 

fl for Eog over low land, 
fs for Eog ovov or towards soa, 

followed by tho t-imos of oommoncoment and cessation, as neqal. 


P 


u 


99 Diisl-fo(/.-— Atmospheric obsonrity caused by particles of 
dust, sand, smolce, etc. (but not particles of condensed 
moisture, rain or drizzle). On sucli occasions, the rela- 
tive humidity is less than 75 per cent,, and the atmos- 
pheric visibility is 2 or 3. If the visibility at the time 
of observation is 4 or 5, tlie obscurity should be classed 
as dust haze (Oq) or sliglit dust haze (qc?) 
lively. 

In a duststorm, tire visibility may be 0 or 1. (S> 


V Unusually good visibility. 


5. Ground Phenomena. 

-Ts -Dew. — Moisture condensed in the morning on exposed sur- 
faces (raetal roofs, grass, plants, etc.) owing to the 
cooling of the ground at night. 

/ \ Frost . — Frozen de^, or water frozen-hard in the crevices of 
the exposed ground. A frost is said to be liffhi when it 
does not cause damage to vegetation. It is moderate 
when it injures the tender plants but not the staple 
products of the locality such as wheat, oat, paddy, 
cotton, etc. A frost is said to be MlUng when it damages 
the staple products. 

6. Optical Phenomena. 

S Solar Hah . — A ring of light round the sun as centre when 
thin olond (Cirrus haze) veils the sky. It is often white 
but sometimes red near the sun, then orange, then 
yellow. The mo.st common halo has a luminous ring 
of about 22® radius round the sun. 

(D Solar Qorotui. — A ring of light much smaller than the halo. 
Its inner edge is brownish red while the slcy between 
the ring and the sun has a distinct bluish white colour. 
The yadius of the coloured ring of a corona is usuallj^ 
^bput 6®, 
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07 Lunar TIah , — A ring round tlio moon similar to tho Solar 
Halo. 

^| Jjunar Gornna . — Similar to the Solar Corona. 

Ltainhow. 

(ii) Intensity. — Great intensity of the phenomena in (1), (2), (3) 
and (4) is represented by giving one dash below the sym- 
bols ; moderate intensity is represented by the symbols 
themselves ; whereas sliglit intensity is indicated by the 
exponent “ ® written after and above the oorrosponding 
symbols. Thus, 

s =Severe diiststonn. 

=sModorato tlumderatorm. 

^ =Intormittont thin drizzle^ 
yp =sllcavy continuous rain, 
rr ssModoratoooutinuous rain. 

saSlight continuous rain. 

^ =Intormittont heavy snow. 

' ^ hail. ' 

^ sssModorato bail. 

A- ^iHeavy hail. 

(Ui) Showery precipitation should be indicated by prefixing the 
symbol before the preoipitation symbols. Tims, 

=:rJIcavy rain shower. ^ 

=Light rain shower. 

--“Heavy sleet shower. 

■^3 ssModorato snow shower. 

28. VISIBILITY.— With tho oxtousiou of aviation in India the 
necessity for aceiii'ato observation of visibility is being keenly felt. The 
table below sots out- the distances of visibility landmarks and tlie deter- 
mination of tho most distant object of the scries, visible irom an olisor- 
yatory on any given occasion, constitutes viail^iUb^y observation. 
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Visibility.— Fog, Mist* Duststorm and Haze. 


Stnndiiril . 
(liatnneo of 
object. 

List oi' Visibii-ity 

OBJECT. 

Oodo 

rignres. 

SOAEK OF VlSinil-ITy. 


Descrip- 
tion 01 
object. 

SpoctAcatlon. 

Description, 

Symbol. 

66 ynrds. 


A, , 

0 

A uob vblblo 

Denso fog or dust- 





storm. 

If or 


220 .. . 


n 

1 


Tblclc fog or (lust. 

- 





not 1(. 

storm. 

J 


560 „ . 


0 

i 



f or or 

00 



not 0 . 

duaUtorin i r 
Click (liist'fog. 


1,100 „ . 


D 

3 


Slight fog or dust- 

i° or or 

00 




not 1>. 

storm or slight 
dust-fog. 


Htnllos . 

• » « < » 1 » 

E 

4 

D visible but 
noth. 

UUt or Imzo, or 
dust Imzo. 

ot 00 


.. . 


r 

c 


Slight hnro or slight 

0 





notP. 

dust hnzo. poor 
visibility. 

00 


fli >. . 


G 

A 


IfodcrntovlsIbllUy 





notti. 



121 .. ■ 

4 4 < 1 « » • 

U 

7 

Q visible but 
notn. 

Good vlslhlltty . 



31 .. . 

• • 1 1 * 1 • 

T 

8 

n visiblo but 
notl. 

Very good visibility 

• • 





0 

I or more 
visible. 

RxccHentvIaib’Hly 

* * 



(i) Meteorological Convention regarding Visibility. — An 

object ia to be regarded as "vmiblo” if it can bo distin- 
guished by eye ; if the object is a tree and it can bo dis- 
tinguished as a tree, it is to bo noted as visible. It is ofton 
possible to see that there is " something ” without being 
able to discern what it is, unices ono knows beforehand its 
identity ; in suoli cases the object is not visible according to 
the above convention. 

(ii) “ Gaps ” in the scale of “Visibility” objects. — ^Atsome 

stations, a complete set of landmarks corresponding to the 
visibility scale is not available. In such cases tho Obsorvor 
should try to estimate the distance of the farthest missing 
object which would have been visible if it had existed, Tho 
method of estimation is as follows.— Assuming there aro 
objects E and Ot but no object for F, and that E is very 
qlearlj^ seen but G is invisible, then the visibility shoujd be 
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entered aa G if tlie Observer tbinka tlmt F would liave beoll 
visible if it were available. Again, if the available objects 
ended at G and on a particular occasion tliia object was 
visible with extreme clearness, the Observer should enter 
visibility as 8 if he considered that an object about 12 miles 
away would be visible or as 9 it he judged that one about 
30 miles away would be visible, his estimates depending on 
the clearness of the atmosphere. 

(iii) Visibility in different directions.— When visibility is 
difEcrent in diRemnt directions, the highest figure sliould be 
reported in Uxo weather telegram ; in the registers, the 
visibilities in the different directions should be noted m the 
rolovant column. l''or cxtunplo, supposing that at the time 
of a certain observation, visibility is 5 towards cost, 6 to- 
wards northwest and 8 in otlxer directions, it should ho 
entered in the relevant visibility column of the Pocket, 
Monthly Mctoorologioul or Aviation Current ‘Weather 

Register as oZS lw ; this oaso. V should be reported 

H 

as 8 in the telegram. 

(iv) Reports of Fog, Mist, Dust-fog, Ouststorm and 

Tlxe transparency of tins air is reiUuicd by the presonco oJ: 
dust or smoko paiiiieh!S in the air or by the ptoBonoo of 
or dvij'-Klo fog particles. If on any occasion the viBibi- 
lity ’ is '1 or less, the Observer must note if the atmosphoxlo 
obscurity is due to fug, mist, duststorm, tluBt-fog, ha/.e, etc. 
■j:tc should also rc(!ord tlio intensity of the jdxenomenon in 
ucoorclauco with the description of the scale of '‘visibility’* 
laitl down in llie foregoing table. mini, duslslorm, 

duat-fofj or haze, must not be r&fiorkd unless visibiUlyis 4 or 

less. 

(v) Night “ Visibility.”— The Observer may be asked to take 
observations in the night. The estimation of ‘ visibility ’ at 
night presents difflculties because it is not possible to get 
a selection of fixed standard lamps at the ai>propriato dis- 
tances. The descriptions of tlic scale of visibility will, liow- 
ovci‘, enable the ObBovver to estimate oorrcctly the visibilities 
from 0 to 'i. For the estimation of the viBibilitios from 6 to 
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1) fclie Observer should make use of his personal Icuowlectge 
of any fixed lights in his locality at known distanocs. Apai'fi 
from the use of hghts a careful Observer can derive a con- 
siderable amount of information as to night visibility from 
a general inspection of the sky and his surroundings. It is 
surprising how much can be seen even on a fairly dark night, 
a distant tower, a range of hills or a long road can often 
be recognised in circumatancea whioli indicate that in day- 
light an object at that distance would have b'eon visible. 
Tllxperience will thus tcaoh the Observer to make approxi- 
mate estimation of night visibilities from a general inspec- 
tion of his surroundings. One point which should be care- 
fully remembered in the estimation of night visibility is 
that a cloudy night when the stars or the moon are obscured 
does not necessarily mean a night of bad visibility. lie- 
member that visibility can be less than 5 only when dust 
or smoko or condensed water particles are prosoiit in the 
air, 

29. STATE OF GROUND— 

Oodo 

figure. 

0 Ground dry. 

1 Ground ^7et. 

7* Ground sofl and wot (muddy). 

8* Slight or moderate flood (loss than 0" doop). 

2 Sevoro flood (more than 0*' deop), 

3 Ground oovored with thawing snow. 

4 Ground frozen hard and diy. 

6 Ground covered with ice or glazed frost. 

0 Ground covered by partial or thin layer of snow or hail (less than 
6* deep), 

0 Ground covered by moderate or thick layer of hail or snow (more 
than 0" deep). 

Observatories will report the state of a suitable plot of land selected 
by the Moteorologioal Department. The selected ground should be 
examined at each hour of observation and the code figure which most 

* Speoifloations for Code figures 7 and 8 of the International Code for the state 
of ground liave been altered and put between Oodo figures 1 and 2 in order to fit 
in with the proper eociueiioe of the different states of ground. 



nearly (lescribos it.s eondiUon cnicxcd in the relevant eoiunm of tlic 
Pocket or Montlily J\Ietcorologioal or Aviation Current W(;atlier Jtegiaters. 

Code figures 2 and S sliould refer to the state of the ground visible 
around the station and should not depend on wlietlier or not the select- 
ed plot is flooded. If the ground visible around tlie .station is floodeil 
or covered by hail or snow, the depth must be dcterinincd hy plunging 
a scale vertioally into tlie flood water or into llie layer of hail or snow 
over a level plot of ground representative of the localit)'^ ; i.c., this level 
plot of ground should not be at the bottom of a hollow or raised above 
the general surroundings. 

30, STATE OF SEA AND sWEl.i..~Coast stations luive to report 
the state of the sou, -i.c., whotlier it is calm, smooth, slight, moderate, 
rough, high, very high, precipitous, or contused. The charaetor and 
the dii’ootion of swell, if present, should also be reported. The Observer 
is to note carefully the distinction between uca and swell. Waves set 
up by winds prevailini) in the locality al the, lime oj observation are termed 
sou. lihythmio undulations caused either by winds al a distance from 
the of observalioni or by winds which have persisted in the locality 
previous to the time of observation, are called swell. When a distur- 
bance is once sot up in the ocean it continues for a considerable time 
after the originating cause has coased or passed away. Scries of regular 
undulations often travel as swell beyond the lijuits of the wind which 
raised thorn and may ultinuitcly appear m rollers or breakers on 
shores far distant froin tlioir place of origin. 

Hwclls may be classed into four groups according to their oharao- 
terstius — 

A Short Swell means a swell where the distance between eacii suu' 
ccssivo top of swell is small. 

A Long Stuell means a swell where the distaue(i is largo. 

A Luiv Swell means a swell whore the height between the lowest 
and liiglicsb part of the swell is small. 

;V Heavy Swell means a swell where the height is gi.'ear. 

An ave).‘agG swell is one which is intermediate} between a short and 
a long swell. 

A moderate swell is one which is intermediate between a low and a 
heavy swell. 
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CHAPTER IV. 

WEATHER TELEGRAMS AND REGISTERS. 

31. POCKET REGISTER. — ^DctailccTiustnictions lor oiiboriii}^ obser- 
vationa in the Pockfit Hegisler arc given on pp. 17-21 of tho llegistcr. 
The following general rcjnarJra should, Iiowovijr, be carofully borne in 
mind. 

The entries in the Pocket Hegisler should be made neatly in “ lead ” 
pencil with a fine point. Eor this purpose always keep a semi-hard 
(HB.) pencil well sharpened and always in readiness in the pooket pro- 
vided on the side of tho cover of the Register. It is a very good plan 
to put an elastic band over cncli end of t\iQ Pocket Hegisler, as by that 
means it oaii be opened at once at the right place, and in wot weather 
tho other leaves will not bo wetted by rain or the liguros smudged. 

Each observation must bo written dowii immediately after it is taken.’- 
Tho readings should necer be jotted down on scraps of paper with the 
intention of copying them in later on. 

Tho Pocket Register constitutes tlio original source, to which refer - 
once must be made in cases of doubt, and it is therefore essential that 
there should be no ambiguity about tho entries and that their moan- 
ing should bo olcar without reference to tlic Observer who made them. 
Tho entries should in no circumstances bo mutilated or erased ; a 
wrong entry should bo crossed through with one lino only and tho 
eoiTCot reading re-entered legibly. Doubtful entries should bo marked 
with a query {?). 

Omission of observations means a break in tho continuity of n 
valuable rooord, and must bo avoided. It is thoroforo necessary to 
have a well-trained deputy to talco observations in the absence of tlie 
Observer. If, however, any observation h missed owing to unavoidable 
reasons, the words “ No Obs.” should bo written in tho corresponding 
column. 

Punctuality is of the greatest importance. Should the obsorvationa 
bo taken more than 10 minutes earlier or later than tho lixed hour, a 
note to that bfleot should be made in the margin. 

The Pocket Register should also contain records of all changes in tho 
instruments and of the times when they are oloaned or adjusted. 

In addition to the observations at fixed hours, tho occurrence of suoh 
phenomena as squall, gale, hailstorm, thunderstorm, dustatorm, fog, 
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rain, etc., should bo noted in the ‘ Romurka ’ columna with tiinos of 
conimoncemcnt and ceaaation. The standard of lime adopled for tlieso 
entries should be, I. S. T. in the case of stations witliiu Indian area, 

13. S. T. in the ease of stations in Burnni an<l G. M. T. iu tJio case of 
stations in tlic Persian area. 

The PoeJeet Register consists of a folder containing (a) instriiotions 
for recording ob.s(irvations and (6) 12 small booklets of forms for 
making entries. Each booklet contains forms sunhsusut to last for a 
montli. The ob.sei'vations of each Calender month should bo imtored 
in one such booklet which shonhl be posted* to blio controlling 
Meteorological Oflice on or before Ike fourth of the suceceding month 
by hearing post. 

32, WEATHER TELEGRAM. — ^Ifidl instructions ai’o given in the 
“ Weather Code ” for the preparation of the wcatlun’ tedogram from 
the observations rocorclod in the Pocket Register. . 

The Observer must prcx)ure and despatcli the Idegram immediately 
afl&‘ taking a set of observations. Always check tire telegram before 
sending it to the Telegraph Oflice. A carbon copy of each weather 
telegram must be kcjpt by tlio Oliserver aiul forwarded to tho Meteoro- 
logical Department, at tho end of the month along with tho Monthly 
Meteorological Register. 

Tho regular 8 hrs. weather olwervutions should be tolegrapliod bo 
one or more of tho following addresses according to standing orders 

WEATHER I- 

Pooiifl, Aliporo (Calcutta), Peshawar, Quetta and Karachi. 

Tlio regular 17 lira, weather obsorvations slioiild bo tolograpliod to 
one or more of tho following addresses according to standing orders 
WEATHER 

Alipore (Calcutta), Peshawar, Quetta and Karachi. Class all 
regular moi’iiing and afternoon weather tolograms ‘ XW ’ and special 
weather telegrams * XW ’ or ‘ XXW ’ as rctiuircd. 

33. MONTHLY METEOROLOGICAL REGISTER AND WEATHER 
DIARY. — Each day’s regular observations i-ccordod in tlio Pocket Register 
should be oojpied in black ink in tho MonlUy Meteorological Register 

the next day. While (jopying, special care should bo taken to put down * 
corresponding figures (Units, Tens, Hundreds, etc.) vertically under 

* The Monthly Motooi’ologloal Itegietor should be posted soparatety and not in 
tho same wrappoi'. 


ksaoii otlier so tliat the columns can be added up easily at the end of 
the month. The ijoaition of the decimal point must also he clmiiij 
shown in each entry. Queries appended in the Pocket Uegister to doubt- 
ful i-eadings should be copied in the Monthly Register. To avoid errors 
in copying, each entry in the Monthly Register should be checked by 
reading against the original immedialely after the entry is made and 
also at the end of the mojith before adding the columns. 

The Weather Diary is a more detailed description of the courscj of 
weather and the appearance of the sky than what is given in symbols 
in the ** Weather lilomarks ” columns. The Weather Diary should be 
neatly written ont in plain Umguayc. As the name implies the diary 
should be filled up daily. If the weather is fine or fan: record it as such, 
In the case of disturbed weather describe fully, but briefly, the sequoiioe 
of events preceding and following such weather. Below arc given 
examples of what may bo done by an Observer whose opportunities 
are limited by indoor occupation : — 

(i) 29tli Feb. : Jflarly morning, warmer than usual. Overcast ; 

contmuo\i8 light to moderate rain from 6-30 a.m. to 9 A.M. 
fi'orenoon, sky cleared considerably. At 12-30 j?.m. dark 
clouds came thickly over and wind changed rather suddenly 
from SW to WNW and air became cooler. Sky became loss 
dark in about 25 minutes but day remained gloomy and 
showery until sunset after which sky cleared. 

(ii) 18th May : Cirrus appeared early noon, changed to Cumulo- 

Nimbus by afternoon. Severe cluststonn occurred between 
4 and 4-30 p.m. followed by thunder and rain Up to 5-30 

V.M. 

(iii) ist Nov. : Sky overcast and drizjsling since early moiuiing, 

moderate rain began at 10-10 a.m. Wind and rain began 
to increase and weather became worse and worse with pro- 
gress of the clay. At 4 p.m. trees began to rook to and fro 
and telegraph line in front of Gollco tor’s Office gave way. 
At 6-30 p.M. virulence of wind which was blowing from 
NNW became unbearable and from 6 to 7 p.m. no one ooulcl 
get out. Between 7 and 7-30 p.m. theirc was a lull in the 
storm for about 16 minutes. There was no rain or wind 
during the lull and dey was practically clear./' Immediately 



alter tlie lull violent winds blew from SSE, Storm after 
the lull was worse than storm before it. Occasional flashes 
of lightning could bo soon but tluinder could not bo heard 
as the wind seemed to muffle the noise {)f the tluinder. 

(i^^) nth April : Ih’aotically clear sky up to noon when some 
Cumuli-form olouda appeared in the sky. Air was practi- 
cally calm with occasionally light soutlieosteiiy breeze. It 
became extremely sultry in iJio afternoon. A lingo Cumulo- 
Nimbus grow in the weatorii horizon at about B-30 p.m. 
and began to spread on all sides. A bank of black clouds 
came over at C-20 i».M. followed by rolls of tluinder and 
lightning. Violent cold northwesterly winds started suddmly 
lasted for about 12 minutes and pulled down many trees 
and kutcha houses. A terrible liail storm followed, lasting 
for about 10 minutes. Tlicii moderate to light rain con- 
tinued up to 8-30 r.M. after wliioli sky gradually cleared. 

of the hailstones wore more than two inolios in dia- 
inetor. !Depth of the layer of bailstoncs oollectocl in the 
ground near raingaugo was about live inches. 

'l?lie “ Monthly Meteorological Register and Wealho' Diary ” must bo 
oomplotcd and foi’wardod to the Meteorological Office immediately 
altc]; the end of the month and in no case later than the dth of iiho follow- 
ing montli. Tlie Observer will, therefore, find that strict obsorvanoe 
of the system of writing mU the Monthly Register day by day is extremely 
advantageous. 

At the end of each month, the Observer has to add up tlie columns 
of the Monthly Register’' and work out the means. Tlio addition 
may be mvioli simplified by taking some number as constant to the 
loft of the decimal point. For instanoo, in the case of tlie barometer 
columns it will bo readily seen wliich is the most frequent number, 29 
or 30 (at low level stations) ; if 29 is taken as oonstant, it will bo neces- 
sary only to add up the figures to the right of the decimal point niul 
then add 1 to this total for every inch above 29, and subtract I for 
every inch below 29. 

Example : .Suppoao that tlio buju of tho figuvos to the right of the decimal 
amount to 21-fli8, and to tho loft of tho dooimal 30ooourfl 7 times and 28 ocoui's 3 
times, tho other values being 29 ; then, by adding 7 for the 30' and dodiioting 3 
for the 28' tho following result is obtained : (7 — 3)-j-21-048— 26'6d8, This would, 
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tlioroforo, bo tho sum for the barometer oolunin, talcing 29" ns eonstaiit. ]!)ivkling 
tills total by 31, ivhioli is pcoaiimed to bo tlio iiuinbev of days in the inontli, and 
adding 20", tho mean is 20*827". 

The same method may be employed in adding up the readings of dry, 
wot, maximum and minimimi thorinomcters. 

The Obaerver should add up the columns twice, drat upwards and 
then downwards ; so that if a mistake be made one way, it will most 
probably be fouud out the other way. In dividing tho suras to obtain 
the means, the last figure of the quolieni should always be increased by 
one if the remainder be one half oj* more of the divisor. 

The Observer should remember that tho “ Monthly Meteorological 
Register and Weather Diary ” is intended to be a permanent record and 
must, therefore, be complete in itself.. All blanks in it must be scrupul- 
ously filled in. The entry of the position of station, its height above 
mean sea level, tho hours of observations, oto., must bo repeated on 
each sheet, 


CHAPTER V. 

EXPOSURE AND ERECTION OF INSTRUMENTS. 

34. BAROMETER. — The ossontial parts of a barometer are : — (1) a 
glass kibe of about 35 inches length closed at the top and open below, 
(2) a oi;p or cistern and (3) a brass scale. The glass tube is filled with 
mercury and its open end is dipped in tho morouiy in tlio (sistorn which 
prevents air entering tho tube. Above tho mercury column in tho 
barometer tube is an empty space and great care is talcen to exclude 
from this vacuum all air, as its presence, even in extremely minute yuan- 
lilies, ioill vitiate the readings of the instrument. Tho mercury column 
in tho tube is supported by the pressure of the air on the surface of the 
mercury in the cistern. 

As the mercury in the barometer tube rises or falls, the mei’oury 
level in tho cistern changes in the opposite direction, and unlops tliis 
change be taken into account the readings of the mercury height in tho 
tube will not represent the actual prosauro of tho air. In tho Fortin 
barometer (Eig. 17) this is done by making tho level of mercury in tho 
cistern adjustable, so that tho surface of moroury therein can always 
bo brought into contact with the ivory point which forms the extremity 
of the scale. In the Kew pattern barometer (Eig. 18) tho change of level 
in the oistern is allowed for in the graduation of the scale. 
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FIG. 17. FIG. 18. 

FORTIN KEW 
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(a) Exposure and Suspension. — barometer sliould be mounted 
in a room not subject to sudden or great cbangos of toinperatnro. It 
sliouid be in good light but the sun must never shine on it directly. 
A position near a vnndmo, against a wall of an unhealed and liUh used 
room having a north aspect is vertf suitable. 

A baclcboa].*d is usually used for the suspension of a barometer. To 
faoilitate readings, a piece of whUe paper or opal glass is fixed imme- 
diately behind the part of the tube at which the readings are talceii, 
and if the barometer is of the Fortin type, another picoo is placed boliind 
the cistern. It is desirable to ereob the instrument at siioli a height 
that the Observer can read the vernier comfortalDly when standing 
upright. The following instructions should bo obsci'ved in mounting a 
barometer : — 

(i) Fortin Barometer— 

2st . — Select a suitable place on the wall of a room which satis- 
fies all the necessary conditions of gx^josui’o of a baro- 
meter. 

2nd . — Draw a liorizontal pencil lino on the wall about 5 ft. 
above the floor and another lino below, the diataiioo 
between the two lines being equal to i;ho length of the 
barometer backboard. 

3rd . — Insert three wall-plugs about 6" apart on caoli lino and 
fix on to them two wooden planks 2' x 3" x 1" by anoana 
of 2^" screws. See that the wooclon planks are parallol 
and horizontal and that the lower one is fixed vorfdoally 
below the top one. 

dill . — Fix five 1-inch screws on the top plank, et inohoa apart, 
leaving two inches space on each side of the plank and 
mount the backboard of the station barometer on the 
third screw. 

6t]i . — Verify with a plumb lino whether tho backboard is 
hanging vertically. Then screw it tight to the bottom 
plank. 

6th . — Now mount the barometer on the peg attaoliod to tlio 
backboard and see that tlie foot, of tho barometer hangs 
freely inside the bottom ring. 

Then tighten the screw of the peg and gently adjust the 
three radial screws of the bottom ring until they jusli 
touch the foot of the barometer and olamp it in a truly 
v^tical position, 
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If tho station Ivaa a sparo barometer, it can be mounted on another 
screw of the top plank. The other tlu’oo screws should be kept in readi- 
ness for inspection barometom. 

(ii) Kew Barometer. — ^The latest model of the Kew pattern baro- 
meter is provided witli a special wooden case so fitted that 
it may bo conveniently used as a ‘ look-up ’ for the instrument. 
Tho barometer is liung on gimbals tlic suspension arm socket 
being secured within the case. To mount a barometer of 
this type, it is only necessary to firmly fix the case to the 
wall at a convenient height with tho baromei:cr in its ‘ lock- 
up ’ position. After fixing the case in position, secure its 
lid open by means of a hook fitted to tho wall. Then lift 
the barometer carefully by unclipping it from its case. Slip 
the hinged part of tho suspension arm into tho socket and 
allow tho instrument to hang quite freely. Take caro that 
tho screws winch secure the instriimont in its gimbals are 
screwed home, otherwise it may slip through its supports. 
If the mercury sticks to the top of the barometer tube give 
fairly sliarp taps to tho cistern with the pads of your finger 
or make tho instrument swing a little on its gimbals to cause 
tho mercury fall in the tube. 

(b) Transport of Barometer.— Barometers must bo very carefully 
handled so as to avoid breakage or admission of air into tho bubo. 
A BAROMETER MUST NEVER BE SHIFTED BY THE OB- 
SERVER UNLESS AUTHORITY AND INSTRUCTIONS FOR 
doing so have PREVIOUvSLY been RECEIVED FROM 
THE METEOROLOGICAL DEPARTMENT. UMially an Inspec- 
tor is sent by the Meteorological Doparbmont to install a now baro- 
meter or to shift the barometer to another position. Tho following 
instructions are given in case tho Observer ia asked to shift tho baro- 
meter in extraordinary oircuraatanccs : — 

(1) How to carry a Fortin Barometer. — Baromotor.s should 
always be carried with the ddem end upwards. Before 
shifting a Fortin Barometer tho instructions below should 
be followed slnclly in the order in whioli they arc given : — 
i, si.— Screw in the plunger P at tho bottom of tho cistern (C) 
until the mercury surface is flush with the boxivood carry- 
ing tho ivory point. 

Slowly tighten the throe screws >8^, Sg (Fig. 17) on 
the top of the cistern by inserting a small iron nail 
through the holes at tho screw heads, Give a small 
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eqiial turn 'to all tlie screws, one after tlie otlier, until 
they are fairly tight. Do not tighten the screws too 
much, or the glass of the cistern will ci’ack. Also close 
the cap of the air vent if there is any. 

3rdj . — ^Unscrew the three radial screws If-g. l^s of bottom 
ring E so as to allow the foot of the barometer to pass 
through the ring. 

dih . — ^Eomove the locking screw L from the peg from wliicli 
the barometer is suspended. 

6th . — Hold the barometer firmly in yom* right hand just below 
the attached thermometer and lift it clear of the peg 
and the bottom ring witli your left Imnd. 

Glh . — Gradually tilt the barometer held in both hands. The 
tilting must be very slow ami genllc; otherwise the 
mercury will rise suddenly in the glass tube and may 
hit its closed end so hard as to smash it. Slow clown 
the tilting more and more as the mercury rises in the 
tube until a click is heard. It is very important to note 
whetlior the barometer malces a ‘ oliolc ’ wliQu it is 
being inverted, because this shar'p sound indicates that the 
vacuum is free from air. Wlmn tluj mercury has oom- 
pletely filled the glass tube, invert the barometer fully 
with tlie cistern end upwards, The barometer can 
now be carried about safely in this inverted position. 

In order to re-install the barometer for use, the almve opera- 
tions have to bo gone through in the rovorsed orchn?. 

(li) How to carry a Kew Barometer, — Gently push tlic baro- 
meter back into the case and clip it down in its ‘ look-up ’ 
]30sition. Then oloso the lid of the case and remove it care- 
fully from the wall. Now tilt the case very slowly to a 
horizontal position, avoiding any sudden movement which 
would cause the mercury to strike tlio top of the barometer 
tube with violence. Finally, invert the case loith (he cistern' 
end of the barometer uppermost. This end of the case should 
be marked “ Top The instrument can bo carried safely 
ill this inverted position but it must on no account be sub- 
jected to sudden jars or concussions. 

(c) How to return defective barometers. — As pointed out 
before, the observer must on no account shift a barometer or try to 
remedy its defect locjilly without previous inala'uotious from the Motcovo- 
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logical Department. Frov-ided that orders have been received lo return a 
defective barometer, the instmotions below should be strictly followed in 
despatching the instrument — 

(i) Barometer j^lass-tube broken or mercury leaking from 
the cistern. — If mercury is leaking from the barometer, 
it is very important that all mercury should be emptied 
from the instrument before its despatch ; otherwise the 
mercury will attack the brass work of the frame and silver- 
ing of the scales, causing much damage enroule. In the case 
of a IfoRTiN* barometer, invert the instrument according 
to instructions 1 to 6 oi\ pages 57-58. Unscrew the metallic 
cistern C (Eig. 17) and also the leather bag inside. Close 
the mouth of the glass tube with your thumb, and slowly 
pour out the mercury from tho cistern into a imrcolain or 
glass basin. Whoii the oistem is completely empty, pour 
out also tho mercury contained in the tube by removing 
your iihumb; Replace the bag and tho oistcj’u. Thou place 
tho instriunont in its wooden box and pack it on all sides 
with cotton wool. Close tho lid of tho box and tie it with 
strong rope. Tho mercury, thus emptied out, should bo 
transferred carefully into an earthenware bottle, or failing 
that, into a thick glass bottle of just the Jiccossary capacity. 
The l)ottlc should bo tightly corked and its moutli sealed 
with scaling wax. A piece of strong cloth should then bo 
put o\'or it and tied securely round tho neck of tho bottle. 
'L'Jio nrcroiiry l>ottle should next be narofully packed in a 
box witli plenty of cotton wool all round. Tho barometer 
box and tho morciiry bottle box should thou bo paclccd toge- 
ther inside a strong and slightly hu’ger deal-wood case, with 
plenty of wood shavings or paper prea.scd between tho boxes 
and tho outer cose, and should bo dcsj)atchcd by goods train. 
(li) Barometer glass-tube unbroken and mercury not leak- 
ing. —In this case a 8i)ccially designed orato or ‘ Dooly ’ 
with long liandlos, in whioh to pack the barometer, will bo 
sent ; or instmotions for juakiiig one will bo forwarded to 
tlio Observer, along with instructions for packing and 
despatching the baromotor. In such cases tho barometer 
box must always be mounted in tho ‘ Dooly ’ with tho 
oistern-ond of the barometer uppermost. 

* In tho onBO of a Kow pattern baromotor it is not neoBBsnty to invert tho 
baromotor. Simply unBorow tho oistorn ovor a hoein and pour out tho morcury. 
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36. EXPOSURE OF thermombters.~T1io easeiitial conditions 
for the exposure of thermorileters are that air should have free 
access to the bulbs of the thermometers, but the sun should not shine 
or rain fall on them. It ia also important that the thermometers are 
exposed under similar conditions at all stations. 

(i) Description of the Stevenson Screen.— -These conditions 
are fulfilled by mounting the thermometers in a screen of 
the approved pattern (Kg, 19) called the Stevenson Screen. 


FIG. 19. STEVENSON SCREEN. 
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It is u double loiivred box ; its mternal dimensions being 
length 30 inches, widbli 18 inches iiml luhghb !19 inolics ; 
with a double roof, tlio upper one projecting 2 inches btj- 
yond the sides of the screen and sloping from front to bade. 
The front of the stjreon is hinged us a door and can be opemed 
downwards. 

(ii) Choice of Site for the Stevenson Screen,— Tlie site should 

be Oil a fairly large and oxani ])Iot of heel ground at loiist 
30 yds, in diameter; any site on a steep slope or in a Jiollow 
is subject to exceptional meteorological conditions. Tlie 
t]iermom(}tei' stn't^eji and tin? raingango shoultl p]‘oforably 
be oji the same jilot and be (uudosc^d l)y a rectangular fence 
30 ft. by i(i ft. (w'R plan; in fig. i!0). The screen should bo 
as far iway as possible from large trees, buildings and otlier 
ohlYucliom lo pmmlinn wiiuk. 'J’.ho si)ac(> sof; apart for 
tlic Rorceu should be maintained, so far ns possible, in the 
Haino state, no shrulis or trees being planted witliin the 
tti'ca, noi' (}hnnge.H made in Uie (uiltivation of the ground 
immediately surrounding the fence, more t!Sj)uoially sudi as 
roquiro a largo amount of additional irrigation. 

(iii) Erection of the Stevenson Screen.— The Stoven.son Sci'eon 

is to be oreotod on four stout wooden posts (srr Eig. 10) 
witli its door opening to ilw north, and at sucli a height that 
(:ho bulbs of the. wet and dry bulb thmnonielers shall he from 
4' 3" Lo 4' (}" above the ground. 

The barred ends of the four jmsta should bn buried vertically in 
concrcl;() under tlio surface of the ground so that the tops 
of tlio posts are 4 ft, above tlic ground level. The distance 
bntwGOji tlie posts (marked 1, 2, 3 and 4) alioiild bo such 
that the coi’iier hjgs of the Screen (also marked 1, 2, 3 and 4) 
(it in easily in the sockets at the top of the corresponding 
posts. The miinbor on a log of the Soroen and the corre- 
sponding number on the post should faoo in tho same direc- 
tion. 

Before dxing the posts permanently by ramming the conorete, 
malte sum that they aro per^thj vertical and tlicir tops are 
four foot above tlio ground and that the door of tlio Screen 
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OF STEVENSON SCREEN AND RAINGAUGE IN POSITION 
AND THE STANDARD BARBED WIRE FENCE. 
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mounted on the posts faces north. Tlien fix the legs of 
tJie Screoii in fclie sookcts hy moans of tliroG-incli sorows. 

36, UAINGAUGR.-- 

(i) Oescription.-TIio mingaugo which is proscribed by the 
Govo'nmont of India for use at rainfall moiisnring stations 
in India is known as the “Synion’a liaingango.” It (Mg. 
^1) consists of (a) the funnel provided with n brass rim. 
■which should l>o h-uty drcuJm, niul be exactly D inches in 
dmmeto]', (6) the cylindrical body and (c) the base which 
is fixed to the foundation. 



-Lho rain falling into the funnel collects into a vosaol kept inside 
the cylindrical body and is moasnrod by moans of a special 
measure glass gradimtocl in toiiths and luindvodths of an 
' ineb, 

(il) Exposure, Xho amount of precipitation collected in a rain- 
gniigo dopeiula to a oomidcrablo extent on its exposure and 
great caro must bo exercised in soiecting a suitable site. The 
raingaugo should be sot on a level yrottnd away from trees, 
buildings and other obstructions and not upon a slope or 
tuvraco. !r/ie dUlmce beliveen Uie rainyauge and the nearest 
object should not be lessjdum twice the height of that object 
above the rim of the yrngt. Subject to the above oondition, 
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a position sholteml from wiiul is proforablo to an exposed 
one. 

In order that observations at different siiations may be conr 
parable, the exposure must bo as nniform as possible at all 
stations. The rule which must be strictly adhered to in tlio 
erection of a raingauge is that its rim should bo exactly 
horizontal and one foot above the {ground level. The 
site of the Stevenson Screen should bo so chosen that the 
raingauge can bo placed on that plot of ground at a distance 
of 12 feet from the Screen to its .south. 

(lil) Erection, — Tlie raingauge should be erected on a masonry 
or concrete foundation 2'x2'x2' sunk into tlio ground 
(Eig. 22). Into this foundation the base of the gauge is 
cemented, so that the rim of the gauge is exactly one foot 
above ground level. When setting the gauge great care 
must bo taken to ensure that tlio rim is ’perfectly level, It 
is also important that the gauge is firmly secured to the 
foundation so that it cannot bo blown over by a gale or 
displaced when the funnel is removed for measuring rainfall. 
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"WIk’ii oreotiiig a raiugaugo, in auoorflaiicc with Figurfi 22, it should 
not be (ionchided that the body (sliown in Figure 21 (&)) of the raingaiige 
is also to be fixed into the foundation. The hoily should always bo 
Domovoablo, and only the base, (shown in Figure 21 (o)) should bo fixed 
in1;o the masonry or concrete foundation. Otherwise tlie cylinder 
constituting the body or middle porfcioji of tlio raingaugc could not be 
lifted out to drain off any water that may have collected in it, or for 
purposes of cleaning. 

37. WIND INSTRUMENTS.— 

Exposure of Wind Instruments. — The site for the wind .instni- 
ments must be as open as ])os8iblo and there must bo no object loftier 
than i;he instruments for a long distance (as far as possible) around. 
Large trees and buildings in the neighbourhood are always objection- 
able. Even if not lofty enough to screen the instruments, they serve 
to cause eddies or swirls which act on the wind-vano from a direction 
different from that of the general air current in the open neighbour* 
hood. Suoli obstructions do not also allow winds from all directions 
i'lO strike the anemometer cups with equal force. The wind instruments 
should thorofoi'o bo fixed on the highest accessible point in the ohoson 
sito. If on a building, they should bo fixed on the highest point of the 
building and at least i foot above it. 

(a) Erection of Wiiid-vanc.— The description of a wind-vano will 
be found in Section 19. Tlie moat important xmmb in the erection of a 
wind-vano is that its diveclion-indicalors are set coneetly, I'liia can bo 
done by means of n magnetic compass. The N-indicator should bo sot 
to lYue. nnrlh and not to the magnetic north. In India the magnetio 
north lies to the cast or west of the true north at an angle of the ordci' of 3° 
This angle varies from xfiaoo to place, and .should bo accurately deter- ^ 
mined from map showing lAnes of Jiqual Magnetio .Declination. 

The wind-vano is dismantled for deaj)atch and lias to bo assembled 
together before erection. There are three separate parts, — the vane 
proper, the stand and the 8 direction rods. To assemble the parts 
screw in ns far as possible the N-direction rod into one of the holes of 
boss (9) {.-iec Fig. 13). Hold the letter N in a vertical position and 
tighten ohecknut (10) so that it presses against boss (9). Similarly, 
insert S, E and W rods in their rcspoctivo holes, and the four rods with 
inperod ends tnto the intormotliate holes as shown in Fig. 11. See 


66 


tliat the letters are all vertical alter olieckuuts are tightened. Jjooseii 
set screws (6) on brass sleeve (7), introduce tlie sleeve on the tapered 
end of the stand (8) and tighten both the act sorowa. The instru- 
ment is now ready for erection. 

(i) To install a wind-vane on the site of an old one, hold a 

plumb line [see Tig. 11) successively against the N and S 
direction rods of the old wind-vane and mark a line cross 
with a sharp lead pencil or piece of chalk againal; tlie tip 
of the plumb bob on the base board of tire vane, at both 
places. Remove the old wind-vane by unscrewing the stand 
from the base, taking good oaro not to disturb in any manner 
the base board on which tlic marks liavo been made. Join 
the two marks on the base by a straight line PP and indi- 
cate its direction towards the north by an arrow-head. 
Place the I. M. D. wind- vane (assembled according to instruO' 
tions above) on the base board so that the N-rod is practi- 
cally over the line (PP) and points towards tho same diroo- 
tiou as tho arrow-head. Holding two plumb linos against 
the N and S direction rods, rotate tho stand and shift its 
position until both the tips of tlie plumb bob.s rest on tho 
line (PP). Mark tho positions of tho d- holes' on tho base 
of tho stand of tho vane by a sharp-pointed pencil or chalk. 
Remove tho vane. Drill holes contj,’od nli tho.so marlcs so 
as to take in a 2^" standard screw. Replace tho vane in 
its position so that tho holes on the stand arc over tho holes 
drilled on the base board and tho N and S rods are correctly 
oriented, and drive in the screws. 'Pinally test witli tho 
plumb lino held against tho N and S direction rods whotlier 
tho tip of the plumb bob rests on tho line (PP). 

(ii) To install a wind-vane in a new site, a teakwood plank 

lD"xl6" and 1" thick should be fixed to the parapet wall 
of the terrace or to tho oro.s8 rail of the wind tower at tho 
place where it is proposed to install tho vane. In the forinor 
case four Y standard bolts should bo grouted into tho 
masonry of tho parapet wall with cement, and the plank 
bolted down to it with nuts. In tho latter, 2" standard 
screws should be used to. fix the plank to the wooden railing. 
To determine tho mo^etid north stick a pin vertically on ‘ 
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to tliG plank. Then st'ancling at a clisbanco of 3 to d feet 
from the pla.nk approximately to the S of it (at the farther 
end of the tormeo or tower) sight the pin through the pris- 
matio (Jompas.s supplied and move slightly until the 0° mark 
on the floating dial of the eonipuss (joiiioidcs witli the pin. 
Stand in that position and still sighting through the oom- 
pasa, lisle an assistant to stick auotlier pin behind (or in front 
of) the first pin or nail at a distance of about 12" so that 
they are both in the line of sight. A straight line joining 
the two pins will determine the niagnotio north. I’o obtain 
the direcition of tlie true north from the magnetic north a 
reference should be made to the latest map showing lines 
of lilqual Magnetic Declination, and the line of true north 
and south shoidd bo drawn on the wood plank by means 
of a diagonal compass. Having determined the true north 
tlio wind-vano should be erected by following the procedure 
(i) above. 

(b) Erection of Anemometer.— Anemometer is despatched from 
the Meteorological Hcad-QiiartorB, Poona, in a specially designed oaao’" 
in whioK the oup-frame is placed separated from the body of the instru- 
ment. To asaomblc tlic instrument it is only necessary to unscrew the 
top-nub of the spindle and replace it after fitting in the oup-frame to the 
spindle. To install the instrument a V standard gas-pipe with standard 
thread cut at its top-end should bo (a) ngidly embedded in the parapet 
wall or ally other suitable masonry structure, or (6) securely fixed to 
the side of tlio masonry sinioture by means of strong iron olips. The 
lengtli of the gas-pipe should be such that the cup-framo of the anemo- 
meter is aL least 4 feet above the stipporlit^ wall when the inatrinnonb is 
screwed to tlic threaded end of the gus-pipc. 

* Tlio original packing oaso should always bo proBorvocl for luturo iieo. 
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